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INTRODUCTION. 


Tue botanical exploration of British North Borneo has up to the present 
been strictly limited to the mountain of Kinabalu itself, the highest 
mountain of the Malay Archipelago, which was first ascended by a botanist, 
Sir Hugh Low, then Colonial Secretary of Labuan, who made the ascent 
in March, 1851. 

Low, in a second ascent with Spencer St. John, in June, 1858; Burbidge 
in November, 1877, and August, 1878 ; Whitehead in February, 1888, and 
finally Haviland in May, 1892, all contributed to the knowledge of: the 
mountain. Haviland collected for six weeks on and about Kinabalu, and 
the results of his work, and that of his predecessors, have been admirably 
summarised by Dr. Stapf in his invaluable “‘ Contribution to the Flora of 
Kinabalu,” Trans. Linn. Soe. ser. 2. Bot. iv. (1894), in which are enumerated 
about 360 species of plants collected on and about the mountain or on the 
route up from the coast. 

Excellent botanical work, unfortunately as yet unpublished, has also been 
done on the coastal flora of the country. James Motley, Manager of the 
Labuan Coal Mines, made large collections in Labuan, from 1852 onwards *. 
Dr. Fraser, an officer of the B. N. Borneo Co., who was appointed at Kudat 
in 1883 and treacherously shot by Muruts £¢ Kawang in the following year, 
collected round Marudu Bay, on Banguey or Panggi and Balambangan 
Islands, and at Gaya and Papar. His tragic fate is described by Whitehead 
(16. 27). Governor Creagh, who was appointed in 1888 and retired in 


* On Motley’s departure from Labuan for Dutch Borneo his collections were mostly bought 
by a Mr. Barber, who presented them to Kew. The latter’s name, in consequence, generally 
figures on the Herbarium sheets and is often erroneously quoted as that of the collector, 
Settled near Banjermassing Motley again made large collections, but his work was brought 
to an untimely end, as he was murdered by Mahommedan settlers along with his wife ard 
children in 1859, He collected in all about 1300 specimens which, supplemented by very 
valuable notes and letters, are preserved at Kew. 
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1895, collected extensively round the whole coast from Cowie Harbour to 
Gaya and Kimanis *. 

These collections of Motley, Fraser, and Creagh give a very reliable idea 
of the coastal flora of British North Borneo, which otherwise was practically 
unknown with the exception of a few plants collected by Low, Haviland, 
and Burbidge on the way up to Kinabalu, and have proved most useful 
in the course of my work—practically limited to the interior—by forming a 
basis for a study of the relative distribution of plants throughout the 
country. 

By working in British North Borneo and especially on Kinabalu itself, 
I hoped to be able to fill in some of the blanks in our knowledge of the 
phytogeography of this very interesting British territory. 

I landed at Jesselton, the capital, at the end of December, 1909, when it 
was considered too early in the season to attempt the ascent of the mountain, 
not only on account of the rains, which were not yet over, but also because 
the Dusuns, who always act as porters, were busy with their padi harvest 
and would not haye been available for that purpose. 

Under these circumstances, and acting on the advice of the Governor, 
Mr. H. P. Gueritz, I decided to defer the ascent and work round from the 
interior, staying first at Tenom for the purposes of general collecting, and 
then proceeding via Kaningau, Tambunan, and Renagong to Kiau, at the 
base of the mountain. 

In all about 1000 plants were collected, of which 87 have proved new to 
science, including 4 new genera ; of these 337 specimens, comprising 3 new 
genera and 38 new species, are referable to Kinabalu itself, among them 129 
new records as compared with Stapf’s list of the Kinabalu plants. 

For Loranthus centiflorus, hitherto considered as endemic on Kinabalu, a 
wider range of distribution has been proved. Previously collected at 6000/ 
on Kinabalu, it was now found at Tambunan at 2000’. On the other hand 
Strobilanthes kinabaluensis, known only from the Kadamain river at 2000’, 
was collected on the mountain at 6000’, and was also plentiful in recent 
jungle from Renagong to Bunda Tuhan. 

A wider distribution has also L .n established for a number of secondary 
forest plants, viz., Spherothalamus insignis and Baphia borneensis (Sarawak), 
Saurauia ferox, Otophora imbricata and Marsilea quadrata (Sarawak and Dutch 
Borneo), and Adinobotrys Niewwenhuisiz (Dutch Borneo) ; while Dacrydium 
falciforme, recorded from Sarawak, Dutch Borneo, and the Philippines, is 
“general on the Kinabalu spurs. In fact the plants of the present collection, 
both from the primary and secondary forest, show a strong connection with 


* It is gratifying to note that Mr. H.N. Ridley, in his “Contributions to the Flora of 
Borneo,” in the Sarawak Museum Journal, will now be able to do justice to the work of 
these indefatigable and successful collectors. 

B2 
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Philippine types, running up through Palawan. Ardisia Copelandu, Scevola 
pedunculata var. mollis, Polypodium pleiosoroides, Hymenophyllum fraternum, 
Schistocheila Wallisii, and Centrolepis philippinensis, all from Kinabalu itself, 
with Gardenia Merrillii, Symplocos oblongifolia, and Scleria pur pureo-vaginata 
from the secondary forest area, have previously only been described from 
the Philippines. Affinity is also shown to about an equal degree with the 
Malay Peninsula, Java, and Sumatra on the one hand, and to a lesser extent 
with Celebes and New Guinea on the other. Of these plants Centrolepis 
philippinensis proved the most interesting record, as this species is the 
northernmost representative of an Australian genus. 

The phytogeographical relationships and systematic affinities of the plants 
enumerated in the “Flora of Kinabalu”? have already been ably and 
exhaustively treated by Dr. Stapf. 

In the map of British North Borneo at the end of this paper the outlines 
of the two provinces Dent and Keppel, to which this collection is limited, 
are given, as also the localities cited in the course of the present work 
together with those of previous collectors as far as this was possible. Thanks 
to the courtesy of Captain Learmonth, it has been possible to inset a tracing 
taken from an Admiralty Hydrographic Survey of the N.W. part of British 
North Borneo carried out by H.M.S. ‘ Merlin, 1909-10, showing the 
immediate environment of Kinabalu. 

It is a melancholy privilege to acknowledge the help and encouragement 
received from the late W. C. Cowie, Esq., one of the pioneers in the 
inauguration of the Chartered Company of British North Borneo, of which, 
he was for many years Chairman and Managing Director. He was not only 
most interested in the purely botanical questions involved, but also practically 
assured the success of the Expedition by his recommendations, which afforded 
me many facilities when in the country. 

I must also gratefully acknowledge the efficient and disinterested help. 
received from all officials of the North Bornean Company with whom I was 
brought into contact, especially Messrs. A. C. Pearson, A. B. ©. Francis, 
H. W. L. Bunbury, W. C. Weedon, and D. R. Maxwell. It is to that help, 
so generously given, that I can alone ascribe any results that may have been 
achieved. 

My thanks are also due to His Excellency H. P. Gueritz for his great 
SHS ed hospitality ; to Captain Learmonth, R.N., commanding H.M.S. 
‘Merlin,’ for the valuable sketch-maps of the summit of Kinabalu included 
in this paper; to Dr. Foxworthy, of the Manila Bureau of Science, for 
placing the excellent photograplis taken by him on his ascent of the mountain 
at my disposal; to Mr. A. Barclay, Assistant Resident at Labuan; to His 
Highness the Rajah Muda at Sarawak, for facilitating a short stay on 
Matang near Kuching by lending me the bungalow ‘“ Vallombrosa” ; 
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finally to Mr. Resident Day, Mr. Groves, and to Dr. Barker, Chief Medical 
Officer at Kuching, for their kind hospitality. 

In the systematic portion of this work, I must acknowledge my deep 
indebtedness to Dr. Otto Stapf, Keeper of the Royal Herbarium at Kew, for 
his kind collaboration, as also to Messrs. E. G. Baker, H. F. Wernham, 
Spencer le M. Moore, J. Hutchinson, R. A. Rolfe, A. Gepp, Miss A. 
Lorrain Smith, Mrs. E. 8. Gepp, and the late H. Groves; then to Mr. 
W. West for the critical investigation of the freshwater alge, and to 
Mr. H. N. Ridley for working out a great part of the Monocotyledons and 
also for the very useful loan of plant-presses from the Singapore Gardens, 
which were of the greatest service in the field. I also thank M. Casimir de 
Candolle, Professor J. Macfarlane, Dr. Odoardo Beccari, and Count Ugolino 
Martelli for working out the Piperacese, Nepenthaceze, Palmacez, and 
Pandanacez respectively ; Professor Radlkofer, for a critical determination 
of Sapindaceze ; and Dr. F. Cullis, of the Royal School of Mines, who was 
good enough to examine the couple of rock specimens obtained. Further, 
Tacknowledge a grant of £30 from the Royal Society for the purposes of 
this research ; and finally my thanks are due to Dr, A. B. Rendle, Keeper 
of the Department of Botany at the British Museum, for his invariable 
kindness and the invaluable facilities afforded to me at the British Museum 
in working out this collection. 


I, GENERAL CHARACTER OF THE COUNTRY. 
1. OrROGRAPHY. 


The West Coast of North Borneo as seen from the sea, after leaving Labuan, 
is very beautiful in outline. Parallel lines of hills, 4000-5000’ in height, 
covered with luxuriant forest, send short spurs to the coast, which, clothed in 
vegetation to the water’s edge, form innumerable bays of varying sizes, with 
level stretches of white sand fringed with Casuarina and broken by mangrove 
swamps, where rivers flow into the sea. 

Seen from Gaya Island these sandstone hills are dominated to the N.W. by 
the magnificent granite mass of Kinabalu, which viewed from the west 
has the appearance of an isolated cone, as only the highest portion, viz. 
the southern buttress, is visible from this side, its many peaked pinnacles 
emerging from the mysterious shroud of clouds which generally veil its 
imposing outline. Of similar altitude and isolated conspicuousness, Kinabalu 
recalls the Peaks of Tenerife or Fuji, but in majestic outline and grandeur 
of position it surpasses those rivals, and well substantiates its name Kina- 
balu, which in the Bajow tongue—Kina bahu—means the “ greatest 
of all? 

Though situated at about 40 miles from the coast it is a familiar object as 
far south as Labuan, and commands not only the whole of the coast-line, but 
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also the interior of this highland country. The natives have invested it with 
a wealth of legendary lore that even Fuji can hardly rival! On its mist- 
crowned summit the souls of the departed find their eternal home, phantom 
herds of buffalo follow their masters to graze on the shadowy grasses which 
abound in that fabled kingdom. By those who would scale its sublime 
heights many ceremonies have to be performed to propitiate the ‘ Hantu,” or 
spirits of the mountain; and mollify their resentment at the intrusion of 
mortals on their sacred precincts. 

Round these coasts the sea is very shallow. The rivers constantly bring 
down enormous masses of material, thus continually increasing the land areas. 
at their mouths and driving the mangrove formation further into the sea. 

Posewitz (18. 259) holds that ‘‘ In the Tertiary Period the configuration of 
Borneo resembled an extensive archipelago, in which small island groups and 
larger islands were surrounded by the sea,” and that since then the country 
has been gradually built up by the deposition of sedimentary material in sétw 
surrounding the islands. Healso mentions that it is a tradition of the natives 
that the island many years ago was small. : 

Motley, in 1852 (8. 6), referring to the shallowness of these seas, notes, “ the 
natives say that they sow padi where their fathers caught fish,” and further 
on, “the island laid down on the old chart of Dalrymple under the name of 
Pulu Pusania is now no longer an island, nor even is it called so. It is con- 
nected with the main by a neck of low land and its style and title altered to 
Tandjong Sari Besar.” 

In British North Borneo, within quite recent times the mangrove-fringed 
Menkabong river has almost been reduced to a salt-water lake, having so silted 
up that only light craft can now cross the bar under favourable conditions, 
and it is necessary to pass over a neck of land into Gantisan Bay to pick up 
the larger boats. The waters of the coast area are brackish in composition, 
owing to the enormous body of fresh water carried out to sea by the rivers. 
A fine silt is constantly deposited over the sponge and coral beds round the 
coast, and these conditions naturally explain the limited growth of marine 
algee. 

Alluvium formation has, however, in North Borneo by no means the extent 
and importance it possesses in other parts of the island, as according to 
Posewitz (12. 241), “the great development of sea-sand on the north coast 
hinders the formation of morass.” 

On the west coast there are four principal rivers: the Tampussuk and 
Tuaran in the north, which rise from Kinabalu ; the Papar river, from the. 
Crocker range, and the Padas river, from the Limbakauh mountains, in the. 
south. The Pengallan river, which waters the interior, flowing parallel to, 
the coast, arises apparently in the Trusmandi range, traverses the plains of 
Kaningau and Tambunan on its course, and falls into the Padas at Tenom. 
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The Tampussuk, Tuaran, and Papar rivers flow through rich alluvial 
plains on their lower courses ; on the other hand the Padas river passes 
through swamp forest, which is, however, very restricted compared with the 
area occupied by a similar formation in Sarawak. 

The parallel sandstone ranges bordering the coast are as yet unsurveyed. 
They are very steep and of a switchback character, as seen from the sea. 
Captain Learmonth, R.N., who has taken part in the Admiralty Surveys 
on the north coasts of Borneo for many years, informs me they range from 
4000-5000" in height. 

Posewitz refers to the peculiar mountain structure of Borneo, with its 
isolated mountain ridges and mountain islands lying in hill land. This feature 
is also evidenced in British North Borneo, where on the west coast the Limba- 
kauh mountain in the south, supposed to be 10,000’, and the Walker range, 
up to 5000’, bounding the Pengallan river, stand out alone. The Trusmandi 
range near Tambunan approximates to 8000', with Kinabalu running up to 
13,440’; while the Crocker, an extensive range, about 5000’ in height, runs 
parallel to the coast and at about 12-20 miles from it. Dr. Stapf (17. 76) 
queries whether the Southern spur of Kinabalu does not run down to the 
Padas river, in which case it would form a portion of this range. Captain 
Learmonth, however, to whom I am indebted for the above information, does 
not consider such to be the fact; he has taken all the altitudes, and is 
certain that there is no sustained connection, the intervening hills showing a 
series of breaks. The Southern spur of Kinabalu does not run out for any 
great distance, and the mountain is isolated in its orographical character like 
the so-called Crocker range. 

2. METEOROLOGY. 


In the following table from the Meteorological Report for British North 
Borneo in 1906-1907 (it has been impossible to obtain complete returns 
for the whole year of later dates), the mean temperature and rainfall are 
given for three localities in the provinces Dent and Keppel on the west coast, 
viz., at Jesselton, Beaufort, and Sapong, for the two years. 

It will be seen that at Jesselton, on the sea-coast, the temperature is very 
constant, ranging from 91—-72° F., while the mean rainfall is 98°33 inches. 
At Beaufort, 57 miles inland from Jesselton, the temperature shows less 
variation, the maximum and minimum being from 92—76°, whereas the 
annual mean rainfall is very heavy, being 158°57 inches, possibly due to the 
fact that that station is surrounded by steep hills, the Rayoh to the north and 
the Panggi to the south. 

At Sapong, on the contrary, about 35 miles farther inland, and situated in 
open rolling country on the south side of the Panggi hills, which no doubt 
condense the moisture in the clouds as they pass over them, the mean 
rainfall for the two years is only 61:03 inches. 
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Means oF 1906 anv 1907. 


Jesselton. Beaufort. | Sapong. 
Temperature. | Rainfall.) Temperature. | Rainfell. Rainfall. 
Amount Amount || Amount 
Max. Min. |ininches.|)/ Max. Min. jin inches.) in inches. 
jatar deals oro | 72° | oes || 93° | zee | @17 | 5-4 
February ...... 87 71 3°15 95 Hit. 824 || Sl 
WERE Gee od ase 89 Hal 1:99 94 a 85 5°94 
Ll ee eee 91 72 3:08 93 75 184 || 6:32 
Mave perc Ss i « 91 72 7:24 94 76 12°85 | 4:59 
RING) hitero so an» 89 70 10:12 93 76 18-21 || 7:98 
SOL ar a iteke of. 92 72 13:36 91 73 14:84 6:09 
Augusto... 04): 91 73 15:21 92 75 1455 || 3°54 
September...... 92 73 9°91 92 74 7:87 2°64 
October ........ 91 73 11:47 94 76 18°82 5°84 
November ...... 91 72 12°85 95 78 14:86 3:29 
December ...... 92 72, 9-31 93 75 15-26 63 
Anmuel Meant | 1 [72 | 988s |= 92 | 76 | 15867 || 61-08 


This difference in the rainfall, amounting to as much as 4, does not appa- 
rently affect the luxuriance or variety of species in any marked degree, 
nor is, to compare with European conditions, a rainfall of 50 inches unusual 
for certain countries, as, for instance, Ireland and some parts of England. 

It is therefore questionable whether the phytogeographical term “rain 
forest”? can be correctly applied in this instance in the wholesale fashion 
which is accepted at the present time for certain tropical areas, and finds. 
expression in the sweeping inclusion of a country the size of Borneo in 
one phytogeographical unit. . In fact, as regards this country, I should say 
that the rain forest of perpetual moisture and “drip tips” is conspicuous 
by its absence. 

Secondary and, to a small extent, primary high forest in Junghuhn’s 
sense are the two prevailing plant-formations of the country. The former 
must be even more pronounced in Dutch Borneo, which I believe carries a 


much denser population and is almost entirely under sporadic clearing and 
cultivation. 


3. GENERAL PLANT-FORMATIONS. 


Secondary Formations.—It is difficult to speak from our very limited 
knowledge of the general floral conditions of the country investigated, but 
there is no doubt that the whole of the coast region, Judging from Motley’s, 
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Vrager's, and Creagh’s collections, shows widely distributed Indo-Malayan 
typos, with the usual immigration flora where Huropean or native settlements 
occur, excepting the coastal swamp forest, which remains untouched by it. 
OF the Kinabalu mountain types of my own collection, which is p vactically 
limited to the interior, not one is represented in the collections mentioned, 
and the same may be said of the primary high forest formation. The 
whole country with its endless hill ranges, ranging from 3000-5000, is 
covered with what may be called well-worked secondary forest. That is 
to way, it is all thoroughly well known and mapped out into respective 
proprietary zones, by the Murut tribes in the south, and the Dusuns in 
the north, This ownership means that areas are cleared every year for 
the cultivation of the hill padi and other crops. These cultivated areas 
represent more the needs of the whole community rather than individual 
requirements, as they seem to be worked on a definite plan through a series 
of years, 

As the Murut “ campongs” are mostly in the valleys, platforms are erected 
on the temporary clearings in the hills, which may be some distance off. 
These fragile platforms, with only a sloping screen on one side for protection 
against the prevailing wind, hold one or two large jars for arrack, an intoxi- 
cating liquor distilled from the rice, and a few cooking utensils. At harvest 
time the weird music of rhythmic drams sounds all through the still clear 
nights, an expression of primitive hospitality, inviting all and sundry to an 
arrack symposium. Hach family spends the necessary time at the necessary 
season on its individual platform in what we may term the communal area for 
the cultivation of the all-important hill rice, which I was told does best on 
the steepest inclines, the finest jungle being always cleared for the purpose. 
I noted that with the Muruts, although accounted a very primitive jungle 
folk, the steeper the inclines the smaller are the areas cleared, and in 
the case of the Dusuns, a very intellectual and industrious race, substantial 
gallery woods were invariably left fringing the water-courses, both admirable 
rules, 

The ubiquitous “ Lalang” grass, generally described as “a tropical curse,” 
overs these areas when cultivation ceases, and it struck me that the creeping 
intermatted rhizomes form an admirable binding agent for the surface soil, 
which if exposed would be soon washed out by the heavy rains. Nor 
is it permanent, as a jungle growth of certain pushing and more or less 
ombrophobous, large, herbaceous plants and shrubs soon intrudes on the 
“ Talang,” which is gradually smothered as soon as shade comlitions establish 
themselves, and so facilitate the immigration of the mesophytic surrounding 
forest flora. 

The tops of the ridges, when very steep and occupied by groves of fruit 
trees, do not seem to be interfered with by the natives, who, according to 
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Whitehead (16. 112), thoroughly appreciate the various stages in the forest 
growth, and distinguish them by different names. 

Certainly the “untrodden jungle” of fiction seems to be as non-existent 
in this country as the “rain forest” of science. Hverywhere the forest 
is very well worked and has been so for generations. Murut guides 
always follow paths, right up to the ridges, which though often undis- 
tinguishable to an untrained eye, are of known direction to them. For the 
jungle produce, rotan canes, evidently ready for cutting, can be seen pulled 
out in a conspicuous position ; dry grass, the remains of camps, suggest 
valued fruit trees ; heaps of dammar, accumulating till the requisite load for 
the dammar baskets is made up, mark the buttressed stems of the “Salan ” 
trees, while concern is palpably shown if one incises the bark to determine a 
possible latex-bearing vine or tree. 

The true home of a jungle people is the jungle, which is to them what 
our agricultural and pasture Jand is to us. The Bornean forests have been 
systematically worked by the inhabitants and their produce, passed on to 
Chinese agents through the intermediary of the coast tribes, has been the 
principal source of the Chinese supplies of rotan and malacca canes, camphor, 
dammar, birds’ nests, bees and wax, the finished products of which have been 
distributed from China throughout the world. It was the jungle, again, 
which supplied the principal wealth of the ancient capital of Brunei, the seat 
of the Sultans of Brunei, who reigned supreme in Borneo at the time of the 
Portuguese domination. 

Portuguese writers describe the Malayan seas as swarming with junks 
and galleys bearing the produce from the Bornean forests to the markets of 
China, and Chinese colonies were established at the most fertile places 
along the coasts, resulting in much inter-marriage with the native tribes. It 
is to this intercourse that the superior qualities of the Dusuns is ascribed ; 
Tamils or fairs have been and still are held all through the country at different 
localities and definite times, when the produce of the interior, in the shape 
of tobacco and rotans, and hats, mats or baskets made of the latter, are 
bartered for the salt made from the Nipa palm, and for dried fish, both 
supplied by the Bajow tribes of the coast. 

In former days the population was very much in excess of the present 
scale. Recently the people have been decimated by smallpox and cholera 
epidemics, which have limited the natural increase of the population to a 
much greater extent than former head-hunting proclivities. But now, as the 
white men and rubber plantations penetrate more and more inland, so the 
Murut gradually is driven further and further back. With the destruction 
of the forests, he is deprived of his livelihood, and his wild soul will never 
tamely submit to work as a coolie on the hunting-grounds of his ancestors. 
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Primary Forest.—Of the flora of the upper ridges of the mountain 
“islands” nothing is known, outside Kinabalu, where, one is inclined to 
think, the great height and granite formation of the core must call forth 
special conditions not obtaining elsewhere. 

On the hills above Tenom, where there is only a scanty Murut population, 
primary high forest begins at 2000', and is limited to steep ridges, but in 
the interior I saw no primary forest at all, as the districts passed througln 
were fertile and well populated. 

Primary forest is characterised by the size of the trees and the herbaceous. 
nature of its undergrowth ; there is also little sub-staging, as the smaller 
trees and undershrubs appear to be chiefly forest trees in their younger stages. 
Its majesty is unmistakable, but an exact knowledge of its component parts, 
especially in the case of the trees and epiphytic associations, will be always. 
difficult to realise. 

In North Borneo epiphytic rhododendrons seemed to mark this formation,. 
as I did not see them at all in the secondary forest ; but perhaps one should 
not attach too much importance to this factor, as Rk. Brookeanum, one of the 
show plants of Kinabalu, is found on mangroves in Sarawak. Warming, 
in § Gicology of Plants,’ 341, quotes Schimper in stating that woody epiphytes 
require the heaviest rainfall, so that the presence of these plants is possibly 
referable to that factor, which dominates on the spurs of Kinabalu. 

On this mountain, primary high forest may be described as forming a wavy 
line, beginning at 3500-4000’ on the south and south-western slopes, running 
up to 4500-6000’ on the spurs and considerably higher in the valleys, but I 
should hesitate to say that this forest is the result of altitude or any especial 
geological or edaphic features. The most vital factor for its development 
seems to be a very sparse population, to whom the secondary or younger 
forest suffices for its economic needs, whilst the clearing of the older forest 
offers too many difficulties for limited numbers to cope with. On the 
northern slopes of the mountain the level of the high forest is much lower 
than towards the south and south-west. Mr. Maxwell informed me that over 
a large area of low-level land to the north of Kinabalu, where there is no 
native population, only high forest prevails. 

The excellent collections made by Beccari, Haviland, and Hose in 
Sarawak, afford a good basis of comparison as regards the primary forest 
types. 

In that part of the country it is the mountain islands which have been 
chiefly worked botanically, as they are most accessible from Kuching. 
They ‘are comparatively small in area and run up to about 3000-5000’, rising 
out of an immense swamp forest. These islands have not been cultivated by 
the natives, but chiefly worked for jungle produce. In Sarawak the 
inhabitants, up to the inland ranges, are chiefly Sea Dyaks, more or less 
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limited to their pile dwellings on the magnificent river-courses which form 
the only means of penetration into the interior. Consequently those moun- 
tain islands are clothed with primary forest, and in this many of the 
Kinabalu high forest types are represented. Further investigation will 
no doubt add to this common element. Meanwhile many of these types have 


also been found in the secondary forest of North Borneo, this being especially 
marked about Tenom. 


II. ITINERARY AND DESCRIPTIVE ACCOUNT OF THE VEGETATION. 


1. JESSELTON TO TENOM. 


The capital of British North Borneo is situated on Gaya Bay, where the 
spurs of the surrounding sandstone ranges break up towards the seashore 
into low foothills. Between these hills flows a small river, which forms a 
mangrove swamp at its mouth, graced by a picturesque Bajow pile village. 

By the mangrove swamp were the usual members of this association on 
the land side, such as Lumnitzera coccinea, Glochidion littorale, Commersonia 
echinata, Wormia suffruticosa, Acanthus ebracteatus, the wax-covered Cissus 
hastata and Flagellaria indica. . 

Above the village the river-bed had been drained, the mangroves uprooted 
and a fine golf course laid down, which abutted on a sugar plantation on the 
old mangrove soil. As the level of the ground rose young secondary forest 
began, which in the natural course of events had displaced the mangroves 
as the silt brought down by the river gradually raised the level of the 
ground. On the edge of a road which bounded the forest I collected Trema 
amboinensis, Alphitonia excelsa, Buchanania florida var. lucida, Guioa pleuro- 
pteris, Artobotrys suaveolens, Rhodomyrtus tomentosus, and the abundant and 
pretty herbaceous shrub, Pavetta suwmatrensis, covered with corymbs of white 
flowers. 

It suticed to cross the road to find an association recalling vividly the 
Roturua district in New Zealand. Where it cut through the sandstone, a 
small plant of Anisophyllea trapezotdalis was seen growing against the side, a 
tardy remainder from the original forest, then, farther up the bank, a scrub 
growth succeeded, where the graceful shrub Bwckea frutescens with its wand- 
like branches might, but for the smallness of the flowers, have been taken 
for Leptospermum ericoides, whilst the typical rigid Styphelia lancifolia, 
with its glistening leaves and minute furry flowers, and Gahnia tristis, 
showing its dark brown spikes in abundance, increased the illusion. 
Wikstroemma Ridleyi recalled. W. viridiflora, so abundant in the dry belt 
in Fiji, and indistinguishable from it in habit and colouring. Nepenthes 
gracilis, swarming over the grasses and up any support which did not screen 
it from the breeze, seemed the only representative of Malaya, while the 
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fastigiate large-leayed shrub or small tree, Symplocos oblongifolia, was con- 
spicuously dotted about, representing a Philippine element. This association 
seerned typical for the small spurs which had been drastically and suddenly 
cleared, and whose inclines were gashed in all directions by what in 
South Africa are graphically termed “wash-outs,” there being nothing 
to hold the soil together, while the surface was hard and oxydised trom 
exposure to: atmospheric influence. Soil progressively impoverished and 
sterilised only supports a xerophyllous ombrophobous vegetation, a condition: 
which even the large rainfall apparently cannot influence. 

To the north of the harbour the sandstone spurs dip to the sea, forming 
regular cliffs, clothed to the water’s edge in their natural verdure. Podo- 
carpus polystachys (gf and ¢) were growing almost on to the sandy beach, 
and on a trunk, dislodged and lying on the latter, a beautiful Dendrobium 
crumenatum (pigeon orchid) was in full flower, a rather interesting fact, 
as Captain Learmonth informs me that the vertical rise and fall of tide in 
North Borneo ranges between 6 and 10 feet. aac 

On the tops of the surrounding ridges small native clearings were to be 
seen covered with * Lalang.” 

South of the mangrove swamp, a sandy level stretch, where the sea shows 
through a distant fringe of Casuarinas, has been utilised for the race-course. 
This area was boggy and wet in parts, and the whole carried an interesting 
sand-pan association. The drier sandy surface was thickly studded with the 
little yellow Utricularia bifida, the minute purple Salomonia cantoniensis, 
U. callophysa, the pretty blue tlowers of Burmannia calestis, and the red 
prostrate tufts of Drosera Burmannii. Oldenlandia diffusa, Vandellia seabra 
with white flowers, and the bright blue V. crustacea were abundant weeds, 
while Fimbristylis meliacea, Xyris anceps (?) with LEriocaulon sexvangulare 
and £. truncatum formed masses in the boggy parts, where Callicarpa cana 
was also growing. 

The little light railway from Jesselton to Tenom, a distance of 87 miles, 
skirts the coast as far as Kimanis Bay, passing principally through swamp. 
forest, where clumps of Sago palms and the beautiful Cyrtostachys lacca, 
with its red leaf-sheaths, were most conspicuous. 

This formation was broken at Papar by padi fields, while at Benoni it ran 
right on to the lovely Caswarina-fringed beach. This is the famous site of a 
cave where, until quite recently, a fabulous monster of much fiction and 
little fact was supposed to reside. On leaving the seashore the track passes 
through swamp forest where Commersonia echinata and a Hernandia sp. were 
seen, till the land gradually rises belore Beaufort, where the secondary 
type of forest is heralded by the first appearance of fine trees of Parkia 
Roaburghit with their beautiful straight white boles. 

Beyond Beaufort the steep foothills were strenuously cleared for rubber 


14 MISS L. S. GIBBS ON THE FLORA AND PLANT FORMATIONS 


plantations, the railway following the Padas river, which here passes in 
impetuous rapids through a narrow gorge, where sections show banded clays 
in fantastically contorted synclines and anticlines. 

The vegetation is luxuriant. Huge clumps of the giant grass T’hemeda 
gigantea with the Matonia-like Pteris tripartita are seen along the railway- 
track and on open promontories and banks in the river, and a beautiful palm 
with broad simple leaflets pinnately arranged up the frond, possibly an 
Arenga sp., is very conspicuous on the banks, which are clothed with forest 
to the water’s edge. 

Immediately before Tenom we pass through some marshy forest. In one 
place where the railway embankment has altered the level of the water, a 
whole grove of derelict trees raises its buttressed trunks from a lonely 
swamp, forming with the spreading grey branches a landmark suggestive 
of some ruined cathedral ; prostrate logs covered with Stereum elegans are 
exposed, one splendid clump of Cyperus elatus emphasizes a picture of 
desolation, then follow fine trees of Wormia evcelsa, apparently quite at 
home in the standing moisture, and covered with huge pale yeliow flowers. 


2. TENoM. 

This Residency is 700’ above sea-level, and has only been opened about 
ten years, since the construction of the railway, of which it is the terminus. 

A little branch line runs up to the Melalap Rubber and Tobacco Estate, 
ten miles to the east, and Tenom is the starting-point for the bridle-path to 
the interior, on which Kaningau, about forty miles farther on, is the first 
station. 

The Resident of the Interior, Mr. A. B. C. Francis, resided here with the 
Treasurer of the district, and their official residences with a comfortable rest- 
house, the necessary Government offices, and inevitable Chinese ‘‘ Kedehs,” 
completed the inventory of the place. 

Situated at the foot of the Rayoh hills, Tenom commands the wide and 
undulating valleys of the Padas and Pengallan rivers, the latter bounded to the 
south-west by a long range of hills about 5000’ high, called the Walker 
range, while the Limbakauh range, estimated at 10,000’, is seen in the 
distance to the south-east. 

In the valleys long stretches of open “ Lalang” on poor soil, recent 
clearings showing all stages of jungle upgrowth and small plots on the hills 
for the cultivation of hill padi, break the otherwise preponderating evergreen 
mesophytic mixed forest. 

In the immediate vicinity of Tenom an old Murut “campong ” is situated 
on the hanks of the Pengallan river, while several Chinese gardens spread 
along the Kaningau bridle-path for a short distance. By the “ campong ”’ 
Erythrina indica, Clerodendron Bethuneanum, Costus spectosus var, Ween. 
phyllus, Mucuna pruriens and Piper sarmentosum are casually associated. 
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Old fruit trees ran along by the river, whose muddy banks are fringed 
in parts by Miscanthus sinensis, the trees shading Murut graves, marked 
by rudely adapted stems and roots of trees, or pieces of wood, or sometimes 
only by bowls and scraps of coloured cloth. These graves are always 
sheltered by the magic plant Justicéa Gendarussa. Around them an open 
sort of undergrowth prevails, composed of the shrubby Otophora fruticosa, 
with its huge auriculate stipules and yellow flowers, Chloranthus officinalis, 
Donax canneformis in clumps, the rhizomatous grasses Oryza Ridleyi, 
Panicum sarmentosum and Setaria palmifolia, all over 1 m. high, to which 
are added creeping patches of Commelina obliqua and Cyanotis capitata with 
its blue flowers, and the weeds Hypoestes floribunda, Scoparia dulcis and 
Hlephantopus scaber. 

Masses of Alocasia macrorhiza mark the Murut “kebuns” or gardens, 
which, with a good soil, are soon overrun by a rampant herbaceous upgrowth 
of Urena lobata, Sida rhombifolia, Hibiscus Abelmoschus, Blumea balsamifera, 
fledyotis vestita, Solanum torvum and S. verbascifolium—smothered in Gymno- 
petalum cochinchinense—Lepistemon flavescens, Thladiantha cordifolia, Passi- 
flora fatida, Ipomoea cymosa, and the more delicate Thunbergia fragrans, 
while Merremia nymplifolia occupies huge areas, successfully inhibiting 
further competition for the time being—all to be succeeded by a young 
jungle, where Melochia arborea, Kleinhovia hospita, Brucea sumatrana, 
Blumea borneensis, Macaranga Tanarius var. tomentosa, Mallotus molluccanus, 
Acalypha stipulacea, Sapium sebiferum, Trema amboinensis and Commersonia 
echinata enter into wild competition for the survival of the fittest. 

Around the Chinese gardens, along the bridle-path or on any clearing by 
an alien habitation that was habitually grazed over, a wonderfully luxuriant 
growth of grasses prevails, to whose vitality the well-kept tennis courts 
and the sward surrounding the court-house bore eloquent testimony. The 
following species were here collected in flower and fruit :—Paspalum con- 
jugatum, P. Kora, Isachne rigida, Panicum sarmentosum, P. patens, Lrigitaria 
longiflora, D. pruriens, Ischemum rugosum and Andropogon brevifolium, all 
widely distributed. . Me 

In ditches by the bridle-path Hypericum mutilum, Tussieud supruticosa and 
J. linifolia, Blumea chinensis, Enulia sonchifolia, Knowia corymbosa, Myriogyne 
minuta, Eclipta erecta, Bidens pilosa, Synedvella nodiftora, Vernonia cinerea, 
Ageratum conyzoides, Oldenlandia diffusa, Asclepias curassavica, Hy ptis 
brevipes, Polygonum flaceidumiand Pouzolza indica are TEs with many 
sedges, mostly in flower; and of hose Cyperus ee C. distans and C. 
Zollingeri, Mariscus microcephalus, Kyllinga brevifolia, Fimbristylis diphylla, 
F. meliacea and F. Lacei, Scleria hebecarpa, Eithynchospora Wallochit and 
R. aurea were collected, which, with the exception of Fimbristylis Lacet, so 
far only known from Burma, are all common tropical weeds. 
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Stagnant pools and ditches on boggy land were covered in some cases with 
Rieciocarpus natans, in others with Pistia Stratiotes, not seen in flower. 
Naias graminea var. angustifolia was growing thickly in one pool, and WVitella 
acuminata filled shallow ditches. 

Secondary forest clothes the undulating valleys and the foothills which lead 
up to the ridges of the Rayoh hills behind Tenom to about 2000’. Above 
that altitude primary high forest prevails. To the west or south-west, 
where the secondary forest spreads out over a flatter area, it is of a more or 
less marshy description. 

Ina small patch of this area which I thoroughly worked over, the trees 
collected were Myristica glauca, Amoora curtispica, Spherothalamus insignis 
with its curious pendent brick-red flowers, Memecylon lanceolatum (?) with 
inconspicuous white flowers, Leptonychia glabra, Antidesma Guibbsic, the 
shrubby Microdesmis caseariefolia with small yellow flowers, Saprosma 
borneensis and Chasalia curviflora; while Gnetum latifolium, Lygodium 
flecuosum, Ervatamia orientalis, and the interesting liane Cowtea borneensis 
(the type of a new genus), with long spikes of minute flowers, twined round 
tree-trunks. 

This small patch yielded three new species and one new genus. How far 
it can be taken as representing a marsh-forest association is impossible to. 
judge, as there was no opportunity of working other areas, and indications. 
are wanting on the labels of previous collectors in reference to this special 
type, which is well represented in Borneo. 

On the edge of the forest dense masses of Albizzia myriophylla, the woolly 
Rubus molluccanus, the lovely pink Jacquemontia tomentella with its silvery 
foliage, and the shrubs Flemingia strobilifera and Baphia borneensis were 
conspicuous. 

The commonest forest trees of the lower levels were Parkia Roxburghii,, 
Erythrina lithosperma, Arytera littoralis £. angustifolia and f£. genuina, the 
latter smothered in its abundant white inflorescence, Sphwrothalamus insignis,. 
the lovely Ardisia serrata, similar in habit and colour to our pink horse- 
chestnut, Cassia nodosa, Ficus gibbosa var. typica, of which there were. 
magnificent specimens in isolated positions where native clearing had 
obtained, Mallotus ricinoides, M. molluccanus, Macaranga Tanarius, Aca-. 
lypha Caturus and A. stipulacea. 

Of common lianes Conocephalus naucleiflorus, and Anthocephalus macro-. 
phyllus almost replace their support with their huge spreading crowns 3, 
Jasminum bifarium runs up the tallest trees, all the flowering shoots expanding 
at the top ; the massive magenta-red racemes of Adinobotrys Nieuwenhuisii 
hang at intervals down the whole length of the bare stems, while Pithecolobium 
fasciculatum shows its twisted pods with their glaucous bloom and brilliant 
orange seeds amongst the branching foliage, and Piper Betle var. Siribca with, 
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Lygodium flexuosum and L. circinnatum, the latter often with fronds 1 m. across, 
twine up stems. Of Aracer, Hpipremnopsis Hiigeliana was abundant and in 
flower. This was also the case with the scrambling bamboos, of which I found 
a Dinochloa sp. showing a flowering rhachis, on which, unfortunately, only 
the bracts were present. Of the rotans which swept the forest with their 
armed flagelle, climbing up and down trees in unrestricted luxuriance, 
only Korthalsia, Calamus and Dwmonorops sp., the very common Calamus 
acuminatissemus and Demonorops sabensis were found in fertile condition. 

Of epiphytes, magnificent examples of Platycerium biforme showed the long 
fronds hanging down from the topmost branches, whilst Asplenium nidus 
nestled in the lower forks. The large white flowers of Phalwnopsis amabilis 
made constant splashes of light amongst the surrounding foliage, often poised 
on dead sticks which formed the whole support of fine flowering specimens. 

Undergrowth was characterised by large groves of the Bamboos Schizo- 
stachyum Zollingeri and Dendrocalamus flagellifer, whilst the fine palm Caryota 
mitis and the Arenga(?) previously mentioned were very common in single 
specimens amongst other more gregarious kinds. 

Of undershrubs Wormia sugfruticosa, Saurauia ferox, Otophora fruticosa 
and O. imbricata, the scrambling Microdesmis casearivfolia and Mussenda 
frondosa were generally distributed. 

The herbaceous undergrowth in parts was luxuriant: in the neighbourhood 
of moisture or small streams the huge Stachyphrynium Cfriffithsii, with leaves 
meeting over one’s head, Donawv canneformis, and many other gregarious 
Scitaminacez and Zingiberaceze spp. were associated with Begunia borneensis 
and Calanthe Gibbsie, and here and there with Dryopteris immersa and 
D. truncata. 

In drier areas herbaceous Acanthaceze may be said to form the dominant 
note, chiefly the small Aporuwellia borneensis, with light mauve flowers, 
the yellow Ptyssiglottis Gibbsiw, Ruellia repens and Hypoestes floribunda. 
The handsome sedge, Scleria purpureo-vaginata, over 1 m. high, with leaves 
in interrupted whorls up the stems, was conspicuous and general. With it 
were found the smaller 8. lithosperma, Fimbristylis asperrima, Cyperus pubi- 
squamus, and the grasses Themeda gigantea, Rotthallia glandulosa, Panicum 
sarmentosum, Oryza Ridleyi, and the stiff O. Meyeriana, a species with 
creeping rhizomes from which stiff bamboo-like tufts arise, whilst Commelina 
obliqua and Pollia sorzogonensis would carpet sections of the ground. Fungi 
were rather plentiful, the pretty red cups of Trichoscypha Hindsti and 
T. tricholoma being generally abundant. 

A Murut clearing at about 2000! seemed to mark the limit of the secondary 
growth, as, once beyond it, one penetrated into what, to all SDpoat gasses 
might be described as high forest, clothing steep ridges and declivities. The 
trees here were very fine and well spaced, Ardisia virens, Litswa oppositifolia, 
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Antidesma neurocarpum, and Lasianthus appressus, a shrub with blue 
berries, were collected and a fine Ficus seen. On the slopes this forest was 
characterised by the depth of the humus covering, consisting of dead leaves 
in all stages of healthy decomposition. The ridges, on the contrary, were 
drier in type, and the character of the undergrowth evidently responded to 
this distinction. 

On the slopes, where leeches swarmed in rain, fine ferns, absent at lower 
levels, formed wide-reaching colonies, such as Cyclopeltis Presliana, Dryo- 
pteris moulmeinensis, Aspidium cicutarium, Schizoloma heterophylla. Palms 
were abundant in parts. Kc 

Higher still, Begonia pubescens, Cyrtandra Gibbsiv with large yellow 
flowers, Pollia sumatrana (white), Globba Gibbsie (white), and another 
Globba, allied to G. propinqua (yellow), grew more or less spaced ; whilst in 
a mass of bumus at the foot of a tree I found a small group of the delicate 
little saprophyte Cotylanthera tenuis, with light-blue flowers. At 3000' a 
clump of Dendrocalamus Zollingert in flower seemed to assert the fact that 
cultivation must formerly have obtained here. Possibly it was grown from 
sections left by natives after use as water-vessels, as aptly suggested by 
Beccari in explanation of a similar occurrence in the primary forest on 
Matang (18.110). Piper styloswm and Selaginella pentagona, the latter in 
erect clumps from 0°50-0°75 m. high, were abundant, together with the 
beautiful blue-tipped S. Wallichi and the creeping S. alopecuroides. 

On the drier ridges Jvora stricta, covered with copper-red flowers, and 
Fagrea racemosa grew as small trees, along with the twining Parsonsia 
spiralis, Smilax leucophylla and Demonorops elongatus var. montanus. Appen- 
dicula torta with Hemata heterophylla and Davallia solida were epiphytic. 
The undergrowth consisted of Lepidagathis stawrogynoides with pretty yellow 
flowers and mottled foliage, prostrate or erect, and colonies of the little 
Begonia Gueritziana with small spreading radical leaves and simple flowering 
scapes. The white Calanthe Gibbsie and the purple Miscobulbum scapigerum, 
with lovely shaded leaves, were of isolated habit. Pteris Dalhousie, an 
interesting record, grew gregariously, whilea large group of Geaster velutinus 
was conspicuous in one place. 

Both in the secondary and primary forest the absence of foliaceous lichens 
and thallose liverworts, so characteristic of similar formations in F iji and 
New Zealand, is conspicuous. This fact has also been emphasized for lichens 
in the primary forest in Sarawak by Beccari (18. 281). 


3. Tenom to Kiav. 


At Melalap the Pengallan river skirts the foothills of the Walker range, 
where, on the densely wooded banks, Ficus Miguelit, Nauclea cyrtopodioides, 
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and Pittosporum ferruyineum were found in flower, as well as the well-armed 
Mrythrina lithosperma. 

Many sandbanks were exposed in the river, but all the plants collected 
proved aliens. Oldenlandia diffusa, Scoparia dulcis, Phyllanthus Urinaria, 
Mariscus Sieberianus, Fimbristylis meliacea and F. diphylla, Cyperus aria 
and Eragrostis amabilis formed an “ opportunity” flora in a wooded country 
where plants of that type have generally no chance of germinating. On this 
estate, originally cleared for tobacco, but now growing rubber as well, a 
beautiful garden was laid out round the Manager’s house, the work of love 
of a former Dutch manager, showing all the care and taste in planning 
and planting, which is so pleasing a feature in Java, where no pains are 
spared to ensure a permanent result. At Melalap, roses flowered all 
the year and many fruit trees were now in bearing. Such cultured 
surroundings have also a hygienic value; for to grow rubber or other 
trees right up to European habitation is against all rules of tropical practice, 
as they not only impede the free circulation of air, but also harbour 
mosquitoes. . 

After Melalap, alien cultivation was left behind and the“ rentis” ran through 
beautiful forest, over perpetual ridges from 2000-3000'; but the grading was 
30 easy that one almost wished for the native tracks, the bridle-paths being 
made with a view to a future wheeled traffic. Family parties of little 
Muruts continuously passed by, always in single file, each laden with 
bundles of rotans, mats and baskets of dammar, and wearing only jacket and 
chawat and picturesque hats that sufficed against wind and rain. They were 
all bound to or from Tenom to barter jungle produce in the Chinese “ kedehs.”’ 
In some places Murut graves could be seen, elaborately constructed of wood 
resembling small houses, with the ends of the uprights whittled into thin 
laminze, and decorated with coloured bits of cloth. Wald Pineapples clustered 
in the small clearings made for these structures. 

At Senagong, less than half-way to Kaningau, there is an intermediate 
rest-house, by some padi fields—where Monochoria hastefolia was growing in 
a ditch. From here, the “rentis” continues over the same type of country 
till one suddenly emerges from the forest on to the Kaningau plain. 

This plain is 1000! in altitude and about 20 miles long, a flat expanse 
surrounded by hills, which we skirted for 4 to 5 miles past Murut 
“‘eampongs” and padi ficlls to the Station, beautifully situated on a hill, 
commanding a view of the whole plain. A few fine trees with a good 
sward underneath gave a grateful shade while not shutting out the breezes or 
the view, the buildings comprising the police quarters and the pleasant abode 
cof the District Officer, Mr. W. C. Weedon, whom I had left at Melalap, 
where he had most kindly made all arrangements for my transport, and lent 


ame his house for the two nights I spent at Kaningau. Here, beyond the 
c2 
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Murut “campong,” I was interested to see huge groves of bamboos, Dendro- 
calamus Zollingert, under which the Muruts evidently stabled their buffaloes, 
the ground, trodden and sodden by the beasts, testifying to long usage for 
this purpose. This offered an explanation of what had always puzzled me 
at Tenom; for whenever one came across Bamboo groves in the forest, the 
undergrowth never spread underneath, the ground remaining quite bare 
as if it had been sterilised, an inevitable result of the previous existence of 
conditions similar to those obtaining at Kaningau, and this, on inquiry,. 
proved to be quite general. 

Between the houses and rice-fields and bordering the streams, were patches 
of wood, where I collected Harpullia arborea with yellow flowers, very like 
some Pittosporum, Claoxylon rubescens, and Clausena exveavata. Albizzra 
myriophylla, with Costus speciosus, was as common as at Tenom. 

In the open, which was all marshy “ Lalang,” through which the buffaloes 
cut neat paths, the pretty blue and often white Hwacum tetragonum was. 
abundant, and drawn up amongst the “‘ Lalang” grass were Sinithia conferta, 
Desmodium polycarpum, Dysophylla verticillata, Indigofera hirsuta, with 
Mariscus microcephalus, Rhynchospora Wallichi, Fimbristylis diphylla, F- 
complanata, Scleria bancana, Sorghum serratum, and where the “ Lalang ” 
was less thick, Alystcarpus vaginatus, Selaginella proniflora, Lygodium 
flecuosum, Lycopodium volubile, and often also clumps of Gmelina asiatica, 
overgrown with Clitoria Ternatea. Antidesma Ghesaembilla in some places. 
formed little open woods with Entada scandens running over the trees. In 
drier areas Hypowis aurea, Xyris pauciflora and Polygala chinensis covered 
the ground. 

Leaving Kaningau the 
streams with fringing woods, where Fagrea crassipes with long pendent 
peduncles, Blechnum orientale, the fronds 14 to 2 m. long, and the charming 
Odontosoria chinensis were growing on the banks, with Scirpus fluitans floating 


“rentis”? runs across the plain, passing several 


on the stream. 

When we skirted some sandstone hills, a delicious smell of camphor scented 
the hot air, and an undergrowth of bracken, 3 m. high, with Nephrolepis 
biserratum almost as long, ran up the trees, A huge Macaranga with large 
stipules, probably Md. megalophylla, the leaves 0'75 m. and 1 m. in length, 
which the ever-passing files of Muruts used as sunshades, was very 
abundant. 

At the edge of a clearing just before Apin Apin, Vernonia arborea, with 
large yellow panicles, Syzygium zeylanicum, a mass of feathery white flowers, 
and Prpturus argenteus were collected. 

At Apin Apin padi was ripening round the Murut “ campong,”’ and 
children were busy on little platforms manipulating an intricate system of 
windmills and strings, on which the Macaranga leaves figured again as 
scarecrows. 
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The rest-house consisted of a comfortable structure of bamboo, with another 
for the coolies, situated by the river, with a lovely view over a series of 
forest-clad ridges. Triumfetta suffruticosa luxuriated on cleared gravelly 
banks, and fruit-trees of lanzarts, coco-nuts, and oranges were in abundance. 

Leaving Apin Apin for Tambunan, the “rentis’’ crosses some hills and 
then follows the crest of a sandstone-range, where I lost my escort by riding 
on, expecting to find them in front of me; however, they preferred the 
native tracks, which are considerably shorter. They succeeded in turning up 
next day, having taken upon themselves to pass the night at Parotan. 

A lot of clearing had taken place on this range, where Litswa citrata was 
in full flower, and also Jambosa rufo-tomentosa, with white flowers and 
peculiar red-brown hairs covering the flowering rhachis. Beside the latter 
species, which, judging from Haviland’s material, is also very common in 
Sarawak, Carallia lucida, Mesa ramentacea, Acalypha Caturus and Tetra- 
stigma papillosum were abundant. 

At Parotan, 2000’, in a clearing wildly overgrown with young jungle, 
was a new rest-house, the old one lying crushed under an endless ‘‘ Tapang” 
or beeswax-tree, which had fallen over it. Another “Tapang” was standing 
alone, in whose tapering branches, almost lost to view, hung bees’ nests, 
rendered accessible by a row of fragile spikes inserted up the trunk. Beccari 
describes these trees (17. 109) in Sarawak, the species generally being 
Abauria excelsa, Bece., and St. John (7. 75) mentions them in Brunei. 
The natives mount by the fragile steps, which they bind on the outside with 
rotan as they ascend, often carrying torches for smoking out the bees. 
Rubus roswfolius hung in luxuriant masses over a bank in a river, covered 
with its disappointing luscious-looking fruit. 

Fordia Gibbsie was growing in one place off the “ rentis,” which otherwise 
ran through perpetual clearing in weedy young jungle stage. The late 
Mr. R. V. L. Pritchard, then Mr. Weedon’s assistant, stationed at Tambunan, 
met me just before the hills sloped down to the fertile plain. 

The Tambunan Plain * is a fine expanse, at an altitude of about 2000’, 
about 12 miles across, and bounded by hills. To the east the Trusmandi 
range rises above them, while Kinabalu should have dominated to the north, 
but was shrouded in cloud during the whole of my stay. 

Cantering across the plain to the station, I noticed a stretch of Backea 
frutescens on some sandy soil, and a small plant of Bauhinia Kochiana 
trailing over a “Tapang,” with only one shoot which, flowering freely, 
showed the ease with which the forest types can reassert themselves. The 
soil seems of a marly consistency where the padi is grown, alternating with 
stretches of sand. Tambunan Station is finely situated on a rise about the 
middle of the plain, which, being about 2(000' above sea-level, is very healthy, 


* Tambunan, height 1870 ft.; lat. 5° 40’ 0” N., long. 116° 21' 30" EK. 
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the temperature being always pleasantly cool, while the nights are quite cold 
for the Tropics. 

The vicinity proved botanically interesting. Another sand-area showed 
a distinct association : passing a damp patch, with the minute Utricularia 
callophysa growing abundantly, a path led on to drier soil, with Fordia 
Gibbsiv of fastigiate habit, having erect racemes of magenta-pink flowers, 
Vaccinium bancanum with white flowers, and Vitea pubescens, all about 3 m.. 
high. White Dianella ensifolia, Nephrolepis biserratum, Pteridium aquilinum, 
and Rhynchospora glauca var. chinensis formed a dense growth beneath and 
between these species, in which Nepenthes gracilis and N. ampullaria, with the 
beautifully-shaped WV. Rafflesiana, climbed in bewildering profusion up any 
and every available support, each plant surmounted by flowers or fruits. 

The radical pitchers of these plants were always arranged like water-Jars 
at a well, close together, erect, and half full of water, but I was interested to 
see that the sensitive petiole of the aerial pitchers would twist round any 
support, the pitchers standing out in all directions, often upside down, 
a circumstance Professor Macfarlane explained by the fact that these aerial 
pitchers are intended to be blown about by the wind, as the movement 
increases the secretions of the digestive glands. 

Beyond this sand-area, the ground sank to ragged secondary forest full of 
buffalo wallows. Here Dryopteris unita, Xyris pauciflora, Burmannia coelestis 
favoured an open boggy patch ; while in the forest, Cratorylon arborescens, 
with its quaint red stems, flowers, and fruits, was veiled in Hoya coronaria, 
whose branches hung down in curtains bearing corymbs of its large green 
flowers. A form of Saurauia ferov showed red hairs on the calyces of its - 
transparent white flowers, but otherwise could not be distinguished from the 
species. Decaspermum paniculatum was covered with its little May-like 
blossom, and Loranthus centiflorus with conspicuous dark red flowers, so 
far only known from Kinabalu at 6000', was an interesting find. Phaius 
Blumei was very handsome in several clumps near the buffalo-wallows, where 
the beautiful Arachnis Hookeriana ran up trees for about 3 m., sending out 
its lateral racemes of rose-mauve flowers. 

In the open, near the “kedehs,” I found Buddleia asiatica, Rubus rosw- 
folius, and Ocimum Basilicum, which, according to Mr. Pritchard, the Dusuns 
use as a vegetable. The noticeable absence of the weeds so luxuriant at 
Tenom, and present to a much lesser extent on the “ Lalang ”-covered plain 
of Kaningau, was a most interesting fact, as Tambunan has only been 
opened a year or two, being the farthest station in the interior up to the 
present. 

Tbe Tambunan Dusuns are a very industrious and intelligent race, and 
Mr. Pritchard was enthusiastic about their many good qualities in comparison 
with the lazy Muruts of Kaningau. They have a regular system of rice- 
cultivation, in irrigated terraces, and their charming little bamboo houses dot 
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the plain for all the world like Swiss chalets, except for the banana, coco 


nuts, and Areca Catechu yalms, which are always planted round their 
dwellings. 

Tt is a tradition amongst these people that the plains of Tambunan and 
Kaningau were formerly lakes, formed by the accumulation of material 
brought down by the Pengallan river. In a time of great flood these 
barriers were broken through again and the waters from the lakes escaped 
in a devastating flood. The small plain of Ranau, near Kinabalu, about 
15 miles east of Renagong, in the Tambunan district, is, according to 
Mr. Pritchard, who knew it well, covered by water-worn granite blocks, 
which could only have been brought there by water-transport from Kinabalu, 
as there is no other source of granite in the neighbourhood. 

Should this tradition of the Muruts and Dusuns prove correct, it would 
substantiate the more widely spread one of the fabulous lake of Kinabalu, 
with its thriving inhabitants, which obtained such wide credence in the 
works of the earlier writers on North Borneo—Keppel (1. Ap. 11, lix) and 
St. John (6. 221). 

This suggestion has already been made by Posewitz (12. 233) in the 
following passage :—‘ The name ‘ Danau’ is characteristic for such plains. 
This gives an indication of their mode of origin, for Danaw denotes a lake.” 
Similar cases occur in 8. Borneo. 

The plain rises towards the north, where one enters the forest-clad foothills, 
in which small padi-clearings were numerous. One very fine oak-tree was 
conspicuous by the “rentis.” Wendlandia paniculata, with long handsome 
white racemes, was abundant, with Bauhinia Kochiana, a mass of lovely 
flowers, the petals first cream, the reverse side turning red, and large red 
stamens, and Dioclea refleva ; also Irora stricta, with the spreading Selagi- 
nella pentagona and the pretty pink Sonerila maculata var. glabrata, whose 
pink leaves with red undersides carpeted the ground, and Syzygium 
Cumingianum with minute flowers and shining leaves. 

The “rentis,” gradually rising to Patau Patau, was fringed with Clethra 
canescens, and showed a lot of white sand. This rest-house is beautifully 
situated at 2600’ on loose white sandy soil. A luxuriant growth of bracken has 
sprung up in the clearing all round, the red cup-lichen, Cladonia Floerkeana, 
carpeting the ground amongst it; Clethra canescens was also abundant. 
A little farther on, the path cut across a stretch of Backea frutescens, then 
descended into the forest. 

The weather, which had been gorgeous since I landed in the country, now 
broke, torrential rain falling day and night. As the rivers rise rapidly 
in wet weather, and all have to be forded, progress may be considerably 
delayed. 

To get to Korikut, the next stage, the usual ford was impassable, and we 
had to camp for the night on the banks. I was much impressed by the 
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cheerful way in which the Dusun carriers—everything has to be packed 
on men’s backs—under the able management of the two policemen sent 
with me as an eseort, accepted and overcame all the vicissitudes inevitable 
in such soaking conditions, and wondered how a heterogeneous group of 
so-called civilized Europeans of the same class would come out of such 
an ordeal. 

A fine example of Casuarina nodiflora, near Korikut, was the only one 
seen by me through the country. Beyond Korikut we passed a stretch of 
secondary forest, in which Alpinia sericea, with a terminal raceme of creamy 
orange flowers flecked with red and 30 em. long, was a conspicuous object 
about 2 m. in height. Dioclea reflewa, with purple flowers, and the handsome 
Pandanus Gibbsianus, with branched stems and clustered black inflorescences, 
was abundant on the ridges as undergrowth, whilst the trees Ligustrum robus- 
tum, Clethra canescens, Acalypha stipulacea and A. Caturus, Pousolzia viminea, 
Astronia smilacifolia, and Ficus chrysocarpa as a shrub or tree, were collected 
along the “rentis.’” Red gourds, spherical in shape, flattened at each end, 
were suspended on long thread-like pedicels in quantity from the trees, the 
plants showing no leaves, and Gynura sarmentosa was generally scrambling 
in sunny places. 

Soon we emerged on a long ridge, skirting a valley, at about 2000’ above it. 
The land here was entirely cleared; substantial woods, however, fringed 
the streams which flowed down the sides. Picturesque little Dusun villages 
were perched in all directions on the sides of the valley and on the ridges, 
often only indicated by the indispensable coco-nuts, Arecas, and bananas. 
Sweet potatoes were always planted round the houses, along with small 
tobacco patches and various gourds which made excellent eating, and maize 
in perfection of cob was a joyous sight. 

Finally, rounding a spur, we dropped down to Mensangau, where we had 
to pass the night, the river being too high to cross. Here I collected 
Marchantia emarginata on a bank, and Hquisetum debitle was abundant by 
the river. 

When crossing the Mensangau next day, we found, judging by the 
vegetation on its banks, that the river had fallen almost 1 m. in the night. 
Even then there was so much water that the three biggest men had to 
carry all the loads across. 

The path on the other side rose steeply on sticky clay through forest, and 
its condition gave some idea of the ceaseless labour these paths entail. 
Every one of the many angles was washed away wherever streams came 
down, and only the tenacious nature of the clay enabled the pony to get 
over. As undergrowth, Pollia sumatrana and Hydrocotyle javanica were 
growing in patches, and a beautiful clump of bamboo, with a magnificent 
lowering shoot on a separate stem about the same height as the vegetative 
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‘branches, proved to be a new species of Grigantochloa, G. heteroclada. A 
handsome male Laportea showed fine tassels of pendent pink flowers, 
unfortunately out of reach. 

The country now was all cleared ridges with many campongs. Before 
Renagong, we passed some forest of quite a different character to any seen 
before. Here Clethra canescens formed an understage, while fine trees of 
a symmetrical Hucalyptus, possibly FE. alba, rose abundantly, exposing the 
whole of their straight white boles, with ragged bark hanging from the 
lower branches. 

Farther on the path has been washed entirely away for some distance, 
and the pony had to be sent back to Tambunan in charge of Mr. Pritchard’s 
plucky little syce. The rest-house here again was in a wonderful position, 
situated on the slopes of the range at 2700, and commanding a view yup the 
long valley, which stretched away on both sides. 

Kinabalu’s lowering peaks, however, the chief glory of the view, were 
completely invisible, from the persistent rain and mist. 

From here it was a question of up-and-down native tracks, over perpetual 
clay and extensive clearings, cultivation, and recent jungle, to Kiau, and 
offering little of interest botanically or otherwise, and of ceaseless rain. At 
Renagong the campong showed large communal houses with green-sward 
in front close-crcpped by buffaloes. After Bundu Tuhan we passed over the 
southern spur of Kinabalu, where, on Tenumpok ridge, there is a patch of fine 
primary forest. The trees were very high and evenly spaced, with little under- 
growth, and the ground in places was strewn with the corollas of a large 
yellow Rhododendron, possibly Rk. Brookeanum. Begonia adenostegia, found 
by Haviland on the Kinataki at 4500’, and Elatostema tenumpokensis were 
amongst the herbaceous undergrowth. In one place where forest had 
recently been felled, a catch-crop of kladi had been planted amongst the 
logs, the ground being thus utilised till the wood was dry enough for 
burning. 

We soon, however, emerged from this pleasant break into the rankest 
secondary growth again, and, making our way down a subsidiary spur, all 
clearing, struck the Kadamaian river, following its bed, choked with 
enormous blocks of granite, till we came to the Kiau ricefields and a passable 


bridge. 
4, KINABALU. 


a. Kiau. 


Arriving at Kiau was like treading on classic ground, The steep pull up 
the river, in the usual downpour, by the narrow slippery native path, dis- 
daining any attempt at a zigzag, and. the little bamboo-built chalet-like 
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houses clinging to the roof-like hillside, all vividly recalled Low’s, St. John’s, 
Burbidge’s, and Whitehead’s graphic descriptions. 

At the middle village, Mr. Bunbury, the officer in charge of the district 
and stationed at Tuaran, came out to meet me. He had arrived two days 
before with his assistant, Mr. D. R. Maxwell, from Kotabelud. The weather 
had been abnormally bad all over the country, and they had had some 
difficulty in crossing the Tampussuk when coming up from the coast. 

Mr. Bunbury left the next morning, Mr. Maxwell remaining behind to 
organise the expedition up the mountain should the weather improve. But 
prospects were not encouraging, the first stage being through the bed of the 
Kadamaian river, the local name for the head-waters of the Tampussuk, 
a mountain torrent, impassable in flood. 

All the second supply of stores had been brought up to Kiau from the 
coast, including “ Kajangs”’ (mats made from the Nipa palm, used for walls 
and roofing) and some constabulary blankets, the latter very thoughtfully 
sent up by Major Harrington, the Chief of Police, for the use of the coolies 
in the event of the ascent. Amongst the usual crowd of natives squatting in 
the public apartment of the rest-house, Sumpat, an oldish man of self- 
respecting appearance, was presented as the head-man of the village. He 
immediately handed me a letter written by Haviland, stating that he had 
acted as guide to him in his expedition up the mountain. My mind was. 
already full of the previous experience and the results of those whose devoted 
work had rendered this mountain a Mecca to biologists of the present day, 
and that letter seemed almost an augury from one whose unknown fate in 
South Africa was met in the quest of his life’s work. Next to Sumpat was. 
a nice-looking boy of about 16, Umpoh, the son of Kaboung, the last head- 
man of Kiau, whose name is so often mentioned by Whitehead in his 
admirable work on this mountain, on which he spent three years collecting 
the fauna and especially the avifauna, and whose ascent, after being twice 
baffled in his efforts, he finally achieved under very favourable conditions. 

The Dusuns of Kiau all speak the Dusun language, but one Lamat, the 
potential head-man of the place, who had three ascents to his credit, could 
speak good Malay, having been to Singapore with Walterstadt, one of 
Rothschild’s orchid collectors, who was the last person known to have 
ascended the mountain. Lamat was to be our guide in chief, and proved,. 
of course, invaluable to Mr. Maxwell in the endless preliminary discussions 
and arrangements, and I also found him a most active and interested 
coadjutor in collecting plants. 

My first care at Kiau was to establish a Javanese boy in the cook-house 
where a good fire had to be kept going night and day, for the purpose of 
drying the material collected. This boy was very kindly procured for me 
by the authorities at Buitenzorg, and had been out with many well-known 
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botanists in Java, and his time at Kiau was wholly spent in solemnly turning 
over papers and specimens before an admiring Dusun audience, A Manila 
boy who had been in the police, and was kindly found for me by the 
Governor, always accompanied me on my trips and helped with the collecting. 
’ Wiau is a very seattered village, and one marvelled that the Dusun chalets. 
clinging to the steep slippery slopes are not washed down by the tremendous 
and continuous rain that generally prevails here. Their preservation is only 
to be attributed to an instinctive care, no doubt the result of the experi- 
ence of generations, which would do. credit to a Forest Department. The 
higher slopes and ridges are left in permanent forest ; the lower slopes are 
protected when cleared by leaving intersecting belts of trees and fringing 
woods to the streams. On any steep cultivated slope horizontal logs are laid 
to prevent the washing away of the surface-soil. 

To teach these intelligent and industrious people to terrace their hills for 
permanent cultivation would be a simple process after a little practical 
demonstration of the value of such a system. European vegetables could 
then be supplied to all the coast stations once they had ocular proof of the 
value of such crops. But as the Dutch found in Java, it is useless simply to 
distribute seed and instruction. Practical experiment can alone show the 
use of methods and crops different from those to which they are accustomed. 

Every day during my stay at Kiau a continual supply of kladi, sweet 
potatoes, gourds, corn cobs, green oranges, and bananas, the latter surprising 
in their variety, some being barely 1 cm. long, was brought in by the attrac- 
tive little Dusun women, who were also responsible for all the wood supplies. 
T was constantly asked to exchange piles of copper cents, the bulky currency 
up-country, for one dollar notes ; this certainly showed a latent commercial 
spirit which it would take very little encouragement to develop. 

The natural riches of a country are supposed to exist in a prosperous and 
well-to-do population, It is to the scientific study and exploitation of this 
fact that the extraordinary development of Java under the Dutch adminis- 
tration is due, and there is nothing in the fertile soil, the temperate climate 
and the industrious population of the highlands of British North Borneo 
to prevent the achievement of a similar result. 

At Kiau, in the immediate vicinity of the houses, a good turf sward is 
kept cropped by buffaloes. The padi fields, runningiup the hill to the village, 
were bare and covered with a crop of Salomonia cantoniensis and Cyperus 
Haspan. These fields continued to the east and west, alternating with the 
ample fringing woods of the many streams which scored the slopes to flow 
into the Kadamaian. Much weedy jungle separated the different groups of 
houses. This I did not work through, as it seemed very similar in character 
to that already described for Tenom. 

Following the bridle-path towards Koung, to the west, after passing present 
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cultivation, tangled areas of Miscanthus sinensis, Dipteris conjugata, Pteridium 
aquilinum, and Gleichenia viridissima were succeeded by secondary forest of 
recent growth. It is this area, in fact, which is alluded to by Burbidge 
(9. 95) as having been under dry-rice cultivation in 1877. Here Pitheco- 
lobium microcarpum was found in flower, Ficus Gibbsie, with red receptacles, 
Ltea macrophylla and Semecarpus Bunburyana about 3 metres high, with fine 
terminal racemes of white flowers supported by a whorl of large leaves at 
the ends of the lanky branches. Also Kibessia tessellata, collected by Havi- 
land at Koung, a most original plant with mauve flowers resembling Solanum 
Wendlandii in size and the colour ofthe corolla. Groups of gregarious 
palms clothed the sloping sides of streams, the slender Pinanga Gibbsiana 
being in flower and conspicuous with its red pendent fruit, while tree-ferns, 
markedly absent elsewhere, were another prominent feature, Angopteris 
evecta, Cibotium barometz, Cyathea celebica, and Alsophila glauca being 
common everywhere. Curcuma Zedoaria, Medinilla speciosa, with the fern 
Didymochlena truncatula and the terrestrial orchids Spathoglottis aurea, 
Ascotainia berneensis, and Calogyne Sanderiana, formed part of the under- 
growth, which in many places consisted of bracken about 3 m. high that 
had to be beaten apart to allow of passing through, tufts of Lewcobryum 
javense dotting the ground underneath. 

Of epiphytic orchids the magnificent yellow Hria Gibbsie, forming big 
clumps on old tree-stumps, and Vanda Gibbsie, with shoots about 1 m. long 
and large yellow flowers, were very common. 

Above Kiau, recent jungle of immigration plants, with open buffalo 
pasture between, reached to about 4000’. This apparently is the limit 
of cultivation, at any rate at present, and also of the secondary forest. 


b. Gurulau Spur. 


Gurulau is a spur above Kiau, which was not visited by Haviland. Here 
primary forest began at 4000', but it was not very high, the slopes being 
too steep to allow of the full development of large trees. As the sides are 
clothed in thick forest, it was only possible to follow the ridge. Here the 
trees averaged 13-16 m., among them Urophyllum streptopodium, with green 
flowers, Mastiwia trichotoma (?) white-flowered, the interesting mauve Ardisia 
Copelandii with flowers rather large for the genus, Viburnum vernicosum, 
Ardisia Zollingeri, Ficus Gibbsie, the red-flowered Loranthus Maxwellianus, 
so large in size and with such distinct flowers that I took it for a Helicia 
and labelled it ‘a: tree ”’—whilst Clerodendron kinabaluensis, with long 
wandlike branches terminated with pleasing white flowers, Rubus glomeratus 
with red berries, the red-flowered Dissochwta rubiginosa and the terrible 
flagellee of Demonorops elongatus var. montanus, pushed their scrambling 
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branches through the foliage. Gleichenia Norrisii ran up through the 
undergrowth for about 2 m., and in a more open space Pterisanthes cissoides: 
spread over the ground. 

The undergrowth consisted towards the base of the spur of Polygonum 
chinense with great clumps of Alpinia flava, 3 m. in height, the fine Cyathea 
celebica, also common lower down, and the acaulescent Cibotium barometz,. 
whose magnificent fronds, over 5 m. long, associated with those of Diplazium 
polypodiordes, the latter measuring over 2 m. in length. 

Higher up the pretty pink Phyllagathis elliptica, Ophiopogon malayanus, 
Fledyotis pulchella var. magnistipula, the yellow Staurogyne axillaris, Elato- 
stema gurulauense, and, at the base of trees, Balanophora Lowii, with its. 
quaint fawn-coloured cones, were common, as well as the orchids Goodyera 
kinabaluensis with its lovely pink-veined leaves and ria eymbidifolia, an. 
acaulescent, pink-flowered species. 

The typical Cheiropleuria bicuspis occupied more open spaces with the 
spreading Lindsaya pectinata, in company with Lycopodium serratum, Tapet- 
nidium pinnatum, and Selaginella plumosa. A large patch of the giant moss 
Dawsonia altissima recalled ). superba of New Zealand and Australia, but 
was of more luxuriant appearance, with thinner and longer leaves. On the 
top of the spur, at about 5500’, modified mossy forest prevailed. Moss had 
covered the trunks of the trees up to now, but here it also overran the 
prostrate logs which encumbered the ground and growing upon which Lopha- 
therium gracile, Carew filicina, and various orchids were conspicuous. 

From 4500' upwards, the small ferns, Cyclophorus adnascens, the tufted 
Polypodium cucullatum, the minute Hymenopyhllum aculeatum and Schisto-. 
cheila Wallisii were epiphytic at the bases and on the trunks of trees, 
associated with the epiphytic orchids Trichoglottis kinabaluensis, Eria 
rubiginosa, Dendrobium villosulum, and Liparis disticha. 


c. Maraiparai Spur. 


When the rain began to abate a little, the Dahobang river, which had 
been in flood, was reported passable. As Kinabalu itself was still out of 
the question, we decided to spend a day or two on the Maraiparai spur, 
situated between the Dahobang and the’ Kinitaki rivers—beyond which 
are the Sadikan, a very small river, then the Melumban (Limbun), which 
joins the Kadamaian below Tambatuan, and the Penataran, a tributary of the 
Kadamaian, or Tampussuk. 

The path kept to about 3500’, crossing the Kiulan, Haia Haia, and 
Penokok rivers (all, including the above, flowing into the Tampussuk), and 
a succession of ridges over sticky clay, padi fields, stretches of “ Lalang,” 
fringing woods and recent jungle, to the Dahobang, where the bridge, 
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a fine trunk of a tree with a hand-rail, was still intact. A dark vein 
of slate accompanied by another of grey mud was conspicuous in the bed of 
the river. 

On the other side we passed into fine primary high forest, through which 
the path mounted steeply to the ridge, called Penibukan (about 5000‘), 
which it followed for some time. 

On this ridge a typical mossy forest association is found consisting of 
slender small trees crowded together. Here Dacrydium falciforme was 
general, also Podocarpus brevifolius and a small-leaved species, all in sterile 
condition. Bambusa (?) Gibbsiw formed a dense growth scrambling through 
the slender trees, while the orchids and ferns collected were Trichomanes: 
rigidum, the minute Podochilus  serpyllifolius, Appendicula congesta, 
Bulbophyllum Gibbsia, Merostylis kinabaluensis, and Spathoglottis gracilis. 

As the ridge dipped steeply to the Kinitaki river the mossy character of 
the forest ceased, and saturated clay carried a luxurious herbaceous under- 
growth of the pink-flowered Phyllagathis elliptica, Impatiens platyphylla, 
Pilea Stapfiana, the white Argostenma kinabaluense, Elatostema kinabaluense, 
E. penibukanensis, EE. viridissimum, FE. pedicellatum, and Lepidosperma 
wchinense. 

Crossing the Kinitaki, quite a small stream at this level, we ascended 
again sharply, the track following the course of a small rivulet. The clay soil 
was here more exposed, and the undergrowth thin and scattered ; Phyllagathis 
elliptica, Sonerila tenuifolia, with some plants of the Impatiens, still made 
pink the dominant note. As one mounted, the height of the trees fell 
markedly, shrubs of Leptospermum recurvum began to line the watercourse, 
with the drooping youth-form of Dacrydium Gibbsiw, while Aletris rigida and 
Eriocaulon Hookerianum were dotted on its broadening clay banks. And then 
we suddenly emerged on an open space, the far-famed spur of St. John, 
Burbidge, and Haviland. 

This space seems to be due to the head-waters of the small stream, which 
loses itself in a marshy open area that ascends in shallow terraces of yellow 
‘clay to the forest above. Although in describing its character allowance 
must be made for the fact that the observations were made in persistent rain, 
most of the plants collected in this association actually point to permanent 
moisture. The fine pink Melastoma decemfidum was in full flower associated 
with the rigid, but for the genus handsome, large-leaved Styphelia malayica, 
ithe stiff little shrub Aedyotis protrusa, with erect branches, and the spreading 
herbaceous HH, pulchella var. magnistipula, Diplycosia kinabaluensis, with green 
flowers and dwarf creeping habit, Dianella ensifolia, Isachne virgata, Carex 
cruciata, Schenus melanostachys, and the smaller herbaceous plants Eriocaulon 
Hookerianum, Aletris rigida, the handsome Lophoschenus Urvilleanus, the 
red rosettes of Drosera spathulata, and Schizewa malaccana. Nepenthes 
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tentaculata, with the habit of V. gracilis, but the whole piant purplish in 
colour, was plentiful. Of the magnificent NV. Rajah, however, described 
by St. John (7. 324) and Burbidge Ae 108) as abundant in this spot, not one 
Specimen was seen. 

Exposed yellow rock, the same colour as the clay, so rotten that it crumbled 
in one’s hand, cropped out towards the top of the marshy ground, where our 
camp was pitched. Beyond this rock, which was dotted with Leptospermum 
recurvum, covered with its snowy blossom, the open space broadened still 
further until it opened out into an upper, more or less flat, soaked area of 
hummocky ground, carrying only a surface vegetation. 

The open lower terraced area was bordered by a dense scrub association 
of small trees, about 5-7 m. high, in which the mature form of Dacrydium 
Gibbsie was conspicuous with its erect candelabra-like branches, suggesting 
some species of Araucaria in habit, as previously described by Low (2. 14, 
‘Amacaria’); also Podocarpus brevifolius, whose dense dark green foliage 
contrasted in colour with the bright red of its young shoots, Scwvola pedun- 
culata var. mollis, collected by Haviland and recently described from 
Palawan by Merrill, Leptospermum recurvum, a form of L. javanicum and 
the handsome Helicia Maxwelliana, fastigiate in habit, with sweet-scented, 
white, cauline flowers. 

The rain continued steadily all night, but at about 7 A.M. next morning it 
ceased a little and the clouds rose, disclosing a partial view. ‘They soon 
closed in again, however, and it seemed hopeless to spend any more time up 
there. Instructions were, therefore, given to the Dusuns to pack up every- 
thing, and my boy returned with them to Kiau in charge of specimens, 
while three or four coolies and the invaluable Lamat remained with us, 
as we were anxious to exceed St. John’s and Low’s record of 6200' on 
this spur. 

First crossing the soaked area covered with small plants of Nepenthes 
tentaculata, showing only little groups of radical pitchers of the characteristic 
purplish colour, we came to the forest fringe, where many dead _ pitchers of 
N. Lowit lay on the ground. I could not see the plant, but found one 
of N. Boschiana, an epiphyte with handsome green pitchers with browned 
splashings ; then through a fringe of Helicia Mawwelliana we passed into a 
mossy forest, which clothed the steep slopes to the granite core. 

The moss grew thickly on the ground and up the branches of the trees, 
which P ecoabeartifil sight, literally garlanded with Nepenthes Edwardsiana, 
the vines passing from tree to tree, w ith the wonderfully coloured large bright 
red pitchers, shading to green at the base, hanging vertically in profusion 
from them. Bambusa (?) Gibbsie was associated with it in profusion, also 
Gleichenia vulcanica. 

Of the trees, Ardisia brachythyrsa, Urophyllum lineatum, Dacrydium 
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faleiforme, Podocarpus imbricata, and the small-leaved species seen on 
Penibukan ridge seemed to predominate, along with Phyllocladus hypso-- 
phylla, the delightful yellowish-white Drimys piperita and the pink Stereulia 
translucens, whose pretty fallen corollas starred the ground. 

Climbing on over trunks and roots, we reached a more open space on the 
spur, With very fine trees of Podocarpus imbricatus, with hanging cypress 
like branches, P. brevifolius and Phyllocladus hypsophylla, and I thought I 
saw the weeping dark green branches of Dacrydium elatum in the dance, 
but there was too much rain and mist to be certain. Rhododendron 
cuneifolium, with small salmon-red flowers, occurred here as an undershrub ; 
and a tree overhanging the Kinitaki valley, with the glorious yellow Rhodo- 
dendron Brookeanum and the smaller, exquisitely rose-red R. crassifolium in 
full flower on its branches, was a beautiful sight. The position of the 
Rhododendrons was perilous, but Lamat proved equal to the occasion and 
brought me specimens of both species. 

Above this point the trees began to get smaller, and Trichomanes maximum, 
abundant up to this level, was replaced by a zone of the dark plumy 
fronds of Monachosorum subdigitatum ; then still higher there were Diacalpe 
aspidioides, Dryopteris stipellata, with a creeping Selaginella brownish-yellow 
in colour, and here and there the yellow Spathoglotts gracilis. 

Phyllagathis elliptica, Hedyotis pulchella var. magnistipula, and a Begonia 
were scattered in the mossy substratum up to 8000’, with both Balanophora 
Lowit and the brilliant red 6. elongata in typical clumps at the base ot 
trees. The erect fronds of Selaginella Willdenowit associated with the 
Monachosorum to 8000’. 

Among the epiphytes the orchids Dendrochilum kinabaluense and D. 
Gibbsie, Hria villosissima, Chelonistele lurida, and the ferns Lindsaya 
Jamesonioides, L. pectinata and L. decomposita were noted, and the familiar 
little hairy tufts with flaccid fronds of Polypodium hirtellum were collected 
on the moss-grown trunks. 

At 8000! itis moss grew, if anything, thicker, but most of the undergrowth 
with the Selaginellas and Begonias still ey It was unfortunately 
impossible to continue farther as there was the return journey to Kiau 
to take into consideration; so we descended rapidly, the slippery moss 
entailing horizontal rather than vertical progress, At the now deserted and 
dismantled “zulap,” Mr. Maxwell’s boy, with the policeman, was in waiting 
with a very welcome lunch. Thence the return to Kiau was accomplished 
over the slithering clay switchbacks in ceaseless rain. 


d. Ascent to the Summit. 


The weather now showed signs of breaking, and Lamat reported the 
Kadamaian as passable in two days. They proved very busy ones. My time 
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was fully taken up by labelling and writing up the plants already collected, and 
arranging for work in all weathers on the mountain itself, while Mr. Maxwell 
organised the details of the expedition, no light task in such a country. 
Bearers had to be chosen among the many volunteers, sufficient rice procured 
for the needs of so many people—the Dusuns growing little more than 
suffices for their own consumption—and the necessary quantity once obtained 
had still to be husked. Dried fish ordered from the coast had not yet 
arrived ; so the natives had to make the best of their own small supplies, 
while the country was scoured for chickens both for sacrificial requirements 
and our own needs. “ Kajangs,” tents, blankets, and stores had to be sorted 
and packed, and the endless necessary arrangements made for so large a 
party on a five or six days’ trip. Everything was finally settled, even to the 
religious observances ,which, I was most interested to hear from Mr. Maxwell— 
who seemed to combine exemplary patience with the happy knack of pleasing 
everybody, yet set on getting things through to his own satisfaction—were 
still considered as vital to the success of an ascent as on previous occasions. 
We both felt very strongly that the same respect which had ensured satis- 
factory results before should be shown in the present case, and the final 
arrangements were to the effect that the three head-men, Sumpat, Lamat, and 
Umpoh, should act as guides, only carry their own loads and be in charge of all 
the essential ceremonies. Finally, on the 22nd February, the third morning 
since our return from the Maraiparai, we started in magnificent weather, a 
party of 35, for the summit, Lobang rock being the first stage in the ascent. 

Old Sumpat carried an enormous basket of charms, something like a 
pillow-lace cushion in shape, the charms hanging all round like bobbins, 
each encased in coloured rotan, beautifully plaited. The separate items 
consisted of bits of horn, bone, pebbles, glass, and other oddments, and I 
recognised the basket as the same which Low (2. 9) described as being 
carried by his guide Lemaing on the occasion of his first ascent, and 
St. John (7. 268) on that of the second. 

The path skirted the slopes to the east, keeping to the Kiau level, dipping 
up and down as we crossed the many streams with their fringing woods, 
which intersected the slopes. The latter were all under cultivation, the 
summer “‘ houses ” of the Kiaus dotted about them, and often whole families 
working on their allotments, on which the sun beat down with relentless 
force. Farther on, the fields had evidently been abandoned for the last year 
or so, as they were covered with a fine crop of “ Lalang,” and the “ houses ” 
showed signs of decay. The opposite slopes of the valley, which Burbidge 
(9. 95) noted as under cultivation, were clothed in recent secondary woods ; 
while, looking over to the Kolupis valley, where Whitehead (= Kinokok, 
16. 180) camped for some time and which he describes as clothed in primary 
forest, one saw the whole of the lower slopes covered with young jungle in 
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the ombrophobous stage, with the abandoned padi houses above them—proof 
that this area had evidently been worked since his time. I conclude, there- 
fore, that the forest is cleared in a definite rotation in appreciable communal 
areas on a well-considered plan, regulated by the needs of the community. 

This view is held by Whitehead (16. 112), who confirms the definite 
ownership of land and the appreciation of its economic possibilities under 
varying conditions, mentioning, in a specific case, the value of old rice-land 
that had returned to forest during the minority of an heiress, when the 
rotans had not been cut for seven years. 

The primary forest begins at about 3500’, where the party halted for the 
Dusuns to cut water-vessels at a fine clump of bamboo, the last met with on 
the ascent. Entering the welcome shade of the high forest, the beautiful 
spaced trees showed a substage of younger ones, with herbaceous under- 
growth averaging in parts a quarter to over a metre in height. 

Of the trees, Groniothalamus roseus, judging from the number of fallen pink 
corollas, was one of the finest and commonest, whilst Laportea stimulans, 
Tarenna Gibbsie, and the pink-flowered Ardista oxyphylla, the latter as an 
undershrub, were equally frequent. 

The undergrowth varied from areas covered with the Arum-like foliage 
of Arisema simplicifolia, about a third of a metre high, the quaint 
spathes green splashed with red, and green and white at the throat, to 
others with Ophiopogon malayanus and Schismatoglottis caulescens, the latter 
with a pretty little white spathe and yellow spadix. Farther on, after 
crossing a stream, this. undergrowth increased in height, averaging 1 metre, 
and mainly made up of the white-flowered Argostemma hameliefolium, the 
graceful recurved fronds: of Hlatostema thalictroides, the familiar pink 
Impatiens platyphylla and fHedyotis pulchella. I also saw one beautiful 
group of an acaulescent palm, unfortunately sterile, the large fronds with 
interrupted pinnze being 3-4 metres long. The bed of the Kadamaian 
proved disappointing, as the huge boulders and rocky sides sheltered very 
little growth, no doubt owing to the terrific force of the torrent. But the 
absence of conspicuous bryophytic growth, both by the water and under 
the trees, was as striking as that of epiphytic foliaceous lichens. 

On leaving the Kadamaian, the invisible track we followed passed, still 
rising, over a ridge to the Lobang torrent, where the herbaceous undergrewth, 
chiefly urticaceous in character (Elatostema rubro-stipulatum being common), 
was not at all thick. On following the Lobang, several enormous squarish 
blocks, like erratic boulders, were passed. Finally working up the bed of 
this torrent, which fell over a smooth greenish rock, apparently serpentine, 
we reached the well-known Lobang rock, another eyclopean block, the inclined 
face of which, blackened in parts by many camp-fires, showed the remains of a 
pudding-stone vein, with rounded pebbles embedded in a cement which almost 
suggested some human agency. This vein of conglomerate would explain 
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the occurrence of the other similar blocks, the soft pudding-stone having 
worn away and so caused the breaking up of the material it bound tecehen 
At the base of Lobang rock grew Desmodium Scalpe and Adiantum hispidulum 
with Reboulia Teens hoeriod var. javanica. Fine trees of Goniothalamus roseus 
and Tarenna Cribbsicv sheltered in the immediate vicinity of the rock a dense 
upgrowth of young plants of the former species, flowering at 3 metres, with 
Psychotria malayana, a Cyrtandra, and Calanthe kinabaluensis as common 
undergrowth. 

In the bed of the stream and spreading up the banks, Sambucus javanica 
was in flower, also Polygonum chinense, Cyrtandra Burbidgei with stiff un- 
branched stems, about 1 metre high, and most peculiar large white bracts all 
up the stem, veiling the inconspicuous flowers, and the white-flowered Pratia 
borneensis, a herb of shrubby habit. 

Crossing the stream, one mounts on the other side up steep shingle slopes, 
with little undergrowth beyond sticky shrubs and a few plants of Adenostemma 
viscosum, Blumea balsamifera and Mikania scandens. The shingle slopes end 
sharply under a series of rock-ledges, to which they no doubt owe their 
origin. These ledges form the shoulder of the ridge of the south-western spur, 
which is followed in the ascent to the granite core. Still in high forest, they 
were partly veiled thickly by interlaced moss-covered roots of trees and, in 
the steepest parts, overhanging branches, while other areas were covered 
with the most luxuriant vegetation so far seen. 

The trees found here were the green-flowered Urophyllum nigricans, Blastus 
Cogniauxii with inconspicuous white flowers, and Ardisia amabilis, also white, 
then Sterculia translucens and Drimys piperita, as abundant here as on the 
Gurulau and Maraiparai spurs, and fine examples of Podocarpus imbricatus, 
P. brevifolius, and Phyllocladus hypsophylla. Among the undershrubs, the 
magnificent Rhododendron Lowi, with a rounded top, covered with huge 
bunches of splendid yellow flowers of a fleshy texture, grew out conspicu- 
ously from the ridges, whilst . Mazxwellii, also yellow-flowered, occurred in 
this association along with the slender overhanging Rubus fraxinifolius. The 
luxuriant undergrowth of these favoured slopes and ridges seems entirely 
herbaceous in character. The handsome Begonia Burlidgei, averaging 
2 metres in height, a mass of large pink flowers, was growing thickly with 
Strobilanthes kinabaluensis and S. Galeopsis, the latter contrasting with white 
flowers and reddish leaves, and Pratia borneensis and Hedyotis pulchella, a 
herb of similar stature, were equally abundant. Jmpatiens platyphylla, 
Elatostema thalictroides, Rhuacophila javanica and Oplhiopogon malayanus, 
all of smaller growth, formed a substage, under which again Calorophytum 
brachystachyum, Elatostema rubro-stipulatum and Lh. penibukanensis, the 
pink Sonerila pulchella and Oplismenus compositus occurred associated with 
orchids. 

Nertera depressa and Peperomia decumbens covered old ee and 
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Lycopodium Hippuris hung suspended from others together with Pzper 
amphibracteum, with the orchids Saccolabium kinabaluense, Phreatia densi= 
flora and Eria pilosissima. 

Once over the last ridge, with sudden transition one passes into a fine 
mossy forest, at about 6000’, very sterile in character, spreading evenly over 
the top of the sheltered shoulder. Fine trees of the conifers just quoted 
seem to predominate, and young trees of the Phyllocladus were very general 
as a substage, flowering and fruiting at 5 metres. The stems of the older 
trees were all swathed in moss, as were rotting logs covering the ground. 

Undergrowth was markedly absent ; now and again the slender shoots of 
Rhododendron stenophyllum were seen with very long narrow leaves in scanty 
whorls up the stems and crowned with one or two flowers bright scarlet in 
colour and of fleshy consistency, or sparse plants of LR. cuneifolium and 
R. ericoides, the latter one of the most general and characteristic of the plants 
peculiar to this mountain, with its heath-like foliage and little red flowers. 
The grey-looking Trichomanes pallidum and the fennel-like 7. Bauerianum 
with Polypodium hirtellum were scattered over the moss-clothed stems and 
logs, the latter sheltering between them clumps of Dawsonia altissima and 
Sphagnum gedeanum. 

Again without transition, we suddenly emerged on to an open ridge at 
about 7000’, narrow, but with vegetation, springing thickly from either side 
and composed of dwarfed Dacrydium Gibbsie, Podocarpus imbricatus and. 
P. brevifolius, and the Phyllocladus, with dense crowns about 3 m. high. 
I saw the first vines of Vepenthes Lowi stretched across their stunted stems, 
with their graceful urn-like green pitchers, and with it WV. Edwardsiana, all 
the pitchers hanging vertically and full of water; radical pitchers were 
searched for, but not found. The narrow track showed fine white sand, and 
looked as if it were kept open, possibly by deer. On both sides Gleichenia 
vuleanica twined its long fronds and Cheiropleura bicuspis, Polypodium 
triquetrum and Plagiogyria adnata were abundant—all xerophytic types. 

The ridge soon opens out on to the little oasis of Kamburangau, “the: 
spirit place,” in the Dusun tongue, and the “Temburengo” of previous. 
records, famous as the only locality for Patersonia outside extratropical 
Australia. It was on this spot that Whitehead, under almost impossible. 
hardships, spent six. weeks in practically ceaseless rain and mist, and, 
although ill with fever and limited to a miserable zulap as shelter for 
himself and his faithful Kadyans, obtained and skinned a great part of his 
priceless collection of birds. 

When I arrived the coolies were all busy cutting firewood, whilst a fine 
zulap, roofed with “‘ Kajangs,” had been erected under Mr. Maxwell’s able 
direction. He told me that the supports of Walterstadt’s zulap were still 
standing when they arrived. 

As it was raining again I quickly worked through the open patch of 
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-sedge-like growth, which is simply a shallow sand-pan about 10 metres 
Square, and not marshy at all as previously described. 

Round the edge were a few dead trees wreathed in some melancholy 
looking Lycopodium casuarinoides, the only approach to anything like a 
Casuarina seen anywhere, though previous writers all record this unmistak- 
able genus both here and on the Maraiparai. Patersonia borneensis, with 
little mauve iris-like flowers, is dominant, while Carex hypsophila, Dianella 
nemorosa, the brown-spiked Gahnia javanica, completed a typical psammo- 
philous association, through which the hirsute form of Didiscus sanicule- 
jolius sent its runner-like stolons, with the aerial shoots drawn up to the 
level of the Patersonia, the moss Campylopus exasperatus spreading 
through the whole growth, proliferating four or five times. On the more 
open edge Eriocaulon Hookerianum and Aletris rigida occurred. Beyond this 
edge Dipteris conjugata, Pteridium aquilinum and Gleichenia circinnata var. 
-borneensis formed a dense growth which spread under the surrounding trees, 
all about 5 metres high and consisting principally of the flat-topped Lepto- 
spermum javanicum and L. recurvum, Embelia kinabaluensis, Styphelia Lear- 
montana and S. suaveolens, Diplycosia ciliolata, Vaccinium buaifolium, 
the conifers already enumerated for the ridge, and the chubby [Rhododendron 
erodes. 

There was some difficulty about water here for so many people. The little 
that had soaked into holes made in the sand soon giving out, we had recourse 
to the pitcher-plants for our tea; but the rain very generously soon solved 
all difficulties. 

From Kamburangau progress, fortunately for me, was very slow, as a path 
had to be cut all the way up, and, thanks to Mr. Maxwell’s escort, I could 
devote all my energies to collecting, as he very kindly entirely superintended 
operations. The helplessness of natives at these altitudes has to be seen to 
he believed, the low temperature having a most demoralising effect. Clad 
in thin cotton-garments, the coolies have no protection against what to them 
is an unknown sensation ; they look upon it as a disease to which they would 
willingly suecumb if no European were present to keep them going and 
consequently warm. 

Beyond the exposed ridge one passed through another sheltered patch of 
mossy forest (P1. 6. fig. 4), with slender straight trees, similar to that found 
on Penibukan. Here Bambusa (?) Gibbsie reappeared, fortunately in 
flower, also Calamus Gibbsianus, whose thorny flagella were an unmitigated 
nuisance in collecting, and still worse for the path-cutters. Rhododendron 
_Lowii as an epiphyte and 2. stenophyllum were quite frequent, as well as 
«a palm, Pinanga capitata, also in flower and fruit, and the tree-ferns Alsophila 
crinita and Cyathea dulitensis, all about 2°5-3 metres in height. Davalha 
contigqua, Hymenophyllum blandum, and the pretty pink Sonerila crassiuscula 
formed some of the undergrowth together with Begonia Burbidgei, here much 


38 MISS L. S. GIBBS ON THE FLORA AND PLANT FORMATIONS 


-yeduced in stature, whilst amongst the very luxuriant epiphytic growth 
Eria ferox, 0°75 metre in height, was in flower. 

As this formation opened out a little we came upon the first plants of 

Nepenthes villosa, erect, just over one metre in height, both in flower and 
fruit, with the beautiful pitchers radiating round the plant and embedded 
in the moss up to the middle, the petioles of the upper leaves lengthened 
accordingly. I did not come across the giant of all, V. Rajah, named by 
Sir Hugh Low in honour of the Rajah Brooke of Sarawak, and spoken 
of previously as very abundant, nor did I observe any plants of iV. willosa 
approximating in size to those described by Burbidge, nor was this species 
seen in anything like the same quantity as the observations of previous 
observers would lead one to expect. 

When we left the sheltered mossy forest and emerged on the open ridge at 
8000', the same yellow clay and rotten yellow rock was exposed as previously 
seen on the Maraiparai. Specimens of both having been submitted to. 
Dr. Cullis, of the Royal School.of Mines, he found that they were identical in 
composition, representing disintegrated serpentine, the green olivine matrix 
being still intact. He hazards the following possible explanation of the 
presence of this formation :—‘‘The occurrence of serpentine on the spurs of 
the mountain at some distance from the summit on more than one point, viz., 
on the Maraiparai at 5000', and on the south-western spur at 8000-11,500’, 
suggests that possibly the massif as a whole may be a differentiated plutonic 
complex with basic rocks (peridotite) around its margin, and acid rocks 
(granites) in its centre.” 

On the ridge the vegetation was open, consisting of a tangled shrubby 
growth of quite a southern-hemisphere facies. Here Diplycosia ciliolata, 
D. cinnamomifolia with its waxy pink bells, Vaccinium coriaceum, Rhodo- 
dendron ericoides, Daphniphyllum borneense, Ilex revoluta, stiffly erect, with 
white flowers and very recurved leaves, and the ubiquitous Hedyotis 
pulchella rose to 1-2 metres in height, the most striking plant being 
Vaceinium cordifolium, whose long wand-like branches terminating with a 
row of lovely pink- or white-waxy bells, 2-3 em. long, swept along the 
ground or over it, or through the bushes, quite wanting in the usual rigidity 
of the genus and conspicuous by its young reddish tomentose foliage. 
Diplycosia kinabaluensis appeared again, spreading on the ground where the 
shrubby growth was not so dense, along with Polypodium triquetrum, Poly- 
stichum aristatum, and Dipteris conjugata, whilst all the way up clumps of 
Rhododendron rugosum, 2-3 metres high and smothered with mauve-pink 
blossom, were a lovely sight. MNepenthes tentaculata with Gleichenia cir- 
cinnata var. borneensis, G. vestita, and Lycopodium casuarinoides trailed over 
and through everything. 

Farther on, where the ridge was broader, Dacrydium, Podocarpus and 
Phyllocladus reappeared as small spaced trees with mossy covered stems, 
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whilst Leptospermum javanicum and L. recurvrum showed a flat-topped 
Japanese effect as one looked down on to the lower ridges. Between these 
trees, where the yellow crumbling serpentine rock was exposed, spaces 
opened out with the handsome Euphrasia borneensis, erect in the sun and 
prostrate in the shade, the charming little Gentiana lycopodioides, with its 
vivid dark green foliage and white flowers, spreading in the shade and tufted 
in the open, and the yellow Platanthera Gibbsiw. Elatostema bulbothriv was 
prostrate in habit, while Sigmatochilus kinabaluensis, Celogyne papillosa, 
C. exalata, Schenus kinabaluensis, Scirpus pakapakensis, Polypodium 
incurvatum, Polystichum aristatum-and Plagiogyria adnata were distributed, 
together with Trichomanes digitatum in moss at the base of trees. In 
small pans where moisture had accumulated, Aletris rigida, Eriocaulon 
Hlookerianum, Didiscus saniculefolius var. rupicola, Evia kinabaluensis and, 
Sphagnum gedeanum occurred. . 

Always ascending, the ridge narrowed again and the shrub association 
reasserted itself, with Lycopodium scariosum and L. volubile. Here one 
exposed serpentine peak was covered with a uniform growth of Dawsonia 
brevifolia, 0°25 m. in height, with brown leaves adpressed to the stem. 

Another sheltered patch of mossy forest occurred below 9500!, exactly 
similar in facies and species to that described for 7500’. After this the 
spur again broadened out at about 9500’, and we entered a more sheltered 
type of low forest with trees close together and about 6-9 m. high. The 
soil underneath was devoid of humus and bore little undergrowth, except 
for a few sedges and orchids. 

The area covered was almost flat and water evidently did not run off 
easily, as the surface showed many pans and depressions which would hold 
rain-water, and in one_part there seemed to be standing water for some 
distance, which did not, however, modify the general facies. 

Here I found Symplocos zizyphoides and the myrtle-scented S. deflewa, 
Myrtus flavida, Polyosma Hookeri, P. bracteosum, Schima brevifolia, Stranvesia 
integrifolia, Actinodaphne Forworthyana and Quercus Havilandi, all with the 
exception of the latter of a sclero-microphyllous type. Towards the middle 
were some huge sandstone blocks where the brilliant red of Dichrotrichum 
asperifolium was an unwonted sight on some trees. Schanus kinabaluensis, 
Scirpus pakapakensis, Carex hypsophila and C. satwrata were scattered on 
stems and about the bases of trees, whilst Vincentia malesiaca and the 
brown-flowered Eria grandis, both growing in large patches, made up 
the greater part of the undergrowth. ‘The stems of the trees were all 
clothed in moss. Here I saw the delightful Merula Seebohmii, a brown 
blackbird with a black breast, first collected by Whitehead, but recorded by 
all previous visitors, so tame and inquisitive that it came up within half a 
metre, intent on investigation, without showing the slightest. diffidence. 

Passing up through this sheltered forest the path diverged suddenly to the 
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left and ran steeply over prostrate trunks of trees with ascending branches, 
just as Low described them in 1852 (8. 13), to the Kadamaian, which 
dashed past at a terrific pace. The Pakapaka cave, really a huge rock with 
an inclined face, was perched just above the edge of the torrent, and this 
rock, with a zulap, formed our camp. 

It was a gorgeous afternoon. The sacred fowl cooking on the sacred 
hearth bienply icked the cave out, and the only other level place to be 
found for writing up notes and labelling plants was a rock in the middle of 
the torrent, where I worked on till six o’clock, when the sun went in. My 
thoughts often reverted to Haviland and the ten days spent by him, mostiy 
in a soaking downpour, in this very spot. It looked lovely now. Plants of 
the heath rhododendron were growing between the rocks in the middle 
of the stream, where, looking up, one had a vision of the bare granite core 
framed by the trees which clothed the banks of the torrent, while, looking 
down, the eye rested on forest-clad slopes. Along the opposite bank, whence 
a path ran down to Kiau, the trees were higher, hanging over the water, among 
them several of Schima brevifolia covered with their white camellia-shaped 
flowers. By. the rock were Polyosma bracteosum with pinkish brown and 
Rhododendron acuminatum with smallish red flowers, and the Phyllocladus, 
the latter shrubby in size, whilst Loranthus sabaénsis spread its yellow flowers 
on Rhododendron ericoides. Behind and beyond the rock R. Lowii was 
growing on its own roots to the height’of the other trees, the yellow buds 
just breaking, together with Polyosma Hookeri, with dirty purple flowers, 
Correa-like in shape. After everything was finished and arranged in 
readiness for the ascent next morning, | made my way up the stream to 
where it formed two deep pools one above the other, the steep banks shaded 
with trees on either side, but though I worked over everything carefully 
only one moss, Braunfelsia scariosa, rewarded my efforts. 

Next day we started a party of seventeen—only those who volunteered 
being taken, among them the three chiefs and the policemen—for the last 
stage of the ascent. Making our way towards the summit, we passed for 
some distance through sheltered low forest, the trees being perhaps some- 
what smaller and denser ; Vincentia malesiaca and the ugly Hria with the 
sedges already enumerated formed the chief undergrowth, the two former 
growing each in large colonies as described before. 

It was pleasant to emerge from the dank and airless sheltered forest into 
the brilliant sunshine and look over what resembled a dense plantation of 
small symmetrical trees, all of about the same level of 3-4 metres. The 
sun beat down on their flat tops, whose shape proved that the wind must 
sweep over them from all sides to an equal degree. These perfect little 
trees all apparently belong to the species already enumerated for the exposed 
serpentine ridge from Kamburangau. This observation is also confirmed 
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by Haviland’s collection, as Dr. Stapf, in the table for his summit zone 
(from 10,500’ upwards, which would comprise this dwarf sub-summit forest), 
only quotes Lugenia ampullaria, Embelia spireoides, and Myrsine dasyphylla 
as not found lower down. 

Podocarpus imbricatus is here very erect, with radial foliage and no 
cupressoid biserial drooping shoots. P. brevifolius showed the same habit 
as on the Maraiparai, while Phyllocladus hypsophylla was in some cases so 
glaucous as to he conspicuous amongst the even level of the tree-tops, while 
in others only the youngest flowering whorl would show a glaucous bloom, 
Dacrydium Gibbsie was in flower and fruit, as were also the other conifers, 
both sexes being equally frequent. This was a fortunate occurrence in the 
case of the Daerydium, of which so far only the youth-form had been 
collected, a condition which was insufficient for identification. 

Perhaps the fact that these Taxaceze were all so obvious that they could 
not be overlooked, accounts for their alleged predominance in this locality 
over angiosperm representatives, of which Embelia kinabaluensis, HKurya 
reticulata, Ternstremia Lowi, Styphelia Learmonthiana, S. suaveolens, 
Diplycosia cinnamomifolia, Stranvesia integrifolia, Vaccinium buaifolium, 
and Polyosma Hookeri were in flower, while Leptospermum javanicum, 
LL. recurvum, «nd Schima brevifolia were in the bud. 

Open spaces were occupied by a scrubby growth of Gaultheria borneensis, 
about 1m. high, Vaceinium cordifolium, Hedyotis pulchella, H. macrostegia, 
and Phyllocrater Gibbsie, distinct in its large single white flowers, but of 
similar habit, and the persistent little Diplycosia kinabaluensis, whose large 
leaves contrast so funnily with its dwarf stature among the predominating 
microphyllous facies of this formation, A Rubus was seen, but not in flower. 
Associated with these were (Gleichenia vestita, Polypodium  alternidens, 
Plagiogyria adnata and Nepenthes tentaculata var. tomentosa. 

I caught up the main party waiting ata rock, and hearing the chiefs had 
retired for the necessary incantations, dived under the trees to investigate 
the undergrowth, but only found some Loranthus sabaénsis on the heath 
Rhododendron, growing near the ground. An unexpected and deafening 
report of a gun caused me to return in haste, when I learned that the praying 
was over. Six eggs had been deposited on the stone, and the shot was to 
warn the “ Hantu” that a Tuan was intruding on their mystic solitudes. 


e. Summit (Granite Core). 11,500-13,400’. 


We then went on together and soon stepped out of the dwarf forest on to 
the granite core (PI. 7. fig. 6), which at its edge was swept by the branches 
of the trees composing the former. The granite at first spread out rather 
evenly, with a little light yellow orchid, Dendrochilum stachyodes, in the cracks 
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then rising steeply all round it was intersected in every direction by innumer- 
able cracks, into which all the vegetation was crowded, the intervening 
granite surface being absolutely bare and water-worn. 

This vegetation consisted of shrubs, which towards the base of the granite 
were about 1 metre in height. Here they receive the surface-water, 
and are to a certain extent sheltered by the dwarf forest, but as they 
become more exposed to wind and radiation effects they are gradually 
reduced in height to 0°25 m. or even less. They were still of the serpentine 
ridge and dwarf forest facies, and seemed to be its plastic survivals :— 
Eurya reticulata, Leptospermum recurvum, Ilex revoluta, Styphelia suaveolens 
and S. Learmonthiana, Diplycosia kinabaluensis and Rhododendron ericoides. 

We mounted steeply to the right, and here Umpoh, the son of Kaboung, 
with a grace that would have done credit to a minuet, offered me his hand, 
and we ran up the steepest part in three laps; an excellent method of 
negotiating steep and slippery granite with a sure-footed companion, when 
not rubber-shod. It was a choking sensation for some time, but to observe 
that Umpoh-was just as distressed gave some satisfaction. 

Once over this, the worst part, we rose to the left, where the waters of 
the Kadamaian spread over the smooth granite wall, filling all the 
cracks and holes with water, covered with an appreciable film of ice, about 
5 mm. thick. The Dusuns, exclaiming with wonder, sank on their knees, 
hastily filling their “ siri” boxes with what to them must have seemed a 
miraculous substance. With true British regard to fact, they were duly 
warned of the consequences, but, I was glad to see, with no effect. If it 
disappeared as miraculously as it appeared, “ their’s not to reason why,” the 
“* Hantus” had but claimed their own. 

This spot was unusually bright and gay with the yellow flowers and silvery 
foliage of Potentilla leuconota, another of the far-famed gems of the mountain 
flora, and with P. Mooniana, also in full flower, but dressed in sober green, 
both known from the Himalaya and also from New Guinea. With them 
the carpeting Pilea Johniana and Haloragis micrantha were associated ; 
but though I worked over the rock very carefully nothing else was seen,. 
except a small colony of Centrolepis philippinensis in little orbicular patches 
on the edge of a sheltered bay. These plants were purely chasmophytes, like 
all those on the granite core, and the fact of their branches spreading over 
the rock proves that the water is perpetually streaming here, otherwise they 
would be cut back to the edges of the cracks—as is elsewhere invariably 


the case—by the intense insolation and radiation from the granite, which 
immediately burns back lateral branches. 

Above this wall the rock, through which the Kadamaian had cut a shallow 
channel, flattened out. The plantsin the cracks were now reduced in height, 


though the prevailing species remained the same. Crossing Low’s Gully 
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I saw no trace of the blood-red Rhododendron, which could not have been in 
flower without being noticed. Finally, over another granite wall, we struck 
the long inclined slope to the granite plateau of the actual summit, marked 
in the accompanying shaded map (PI. 2) which Captain Learmonth has 
most kindly allowed me to reproduce, and in which he has embodied the very 
important results of his survey. 

The following plants were limited entirely to the cracks and were clipped 
like little box-edges, more, as I have explained before, by insolation and 
radiation from the rock surface than by wind, which only accounts for the 
reduced height. The decumbent branches ran along the soil which filled 
the cracks, sending up little erect aerial shoots reduced to 0°25 m. in height. 
Styphelia Learmonthiana and S. suaveolens were both in flower, while 
Leptospermum recurvum, mostly still in bud, was very predominant, and I 
can well believe that it clothes the summit like a fall of snow, when out,. 
as described by Low (2. 13) in March. 

Rhododendron errcoides was in flower and also very plentiful, with the 
tips of its acicular leaves converted into callous white points, while Hurya 
reticulata, in fruit only, showed a conspicuous callous white border round 
the leathery leaves ; Diplycosia kinabaluensis was not modified in size or 
habit. The sight of Drapetes ericoides, in typical ericoid tufts about 1 dm. 
high, covered with minute white heads of flowers, and of Haloragis micrantha, 
forcibly recalled New Zealand mountain conditions, which were accentuated 
still more by Centroiepis philippinensis and a little Erigeron-like composite, 
unfortunately only in bud and therefore indeterminable, but which Mr. Moore 
considers to bea Lagenophora. Knowing this would be an interesting record, 
T hunted all along the cracks for another specimen, but only found one more 
plant in the same condition. Other herbaceous plants were Jidiscus sanicule- 


olius var. rupicola, Phyllocrater Gibbsivw, now prostrate, the two Potentillas, 
A i} 2 Y ? ’ 


previously cited, in rosettes with no-stolons, and the minute P. parvula. 
Gentiana lycopodicides grew in erect tufts, as well as Huphrasia borneensis, 
while Haloragis micrantha and Pilea Johniana were both abundant, spreading 
under and round the other plants, but all again strictly limited to the soil- 
surface of the cracks. Scirpus Clarkei was very distinct, extending for 
some distance by itself ; Schwnus kinabaluensis, Carea hypsophila, C. rara, 
Deschampsia flexuosa var. rigida, and Poa epileuca, the latter as abundant 
as the Scirpus, competed for the little available space, making up the 
tale of the ghostly buffalo grasses, on which the phantom herds of the 
spirit dwellers browse. I was surprised to come across several plants of 
Blechnum capense, another new record for the summit. In passing up this 
incline, a soft rock with white crystals spreading over the surface of the 
granite, and so rotten that a piece broke off easily, is referred to by 


Dr. Gullis as a lava biotite-augite andesite. Farther on, under the lee of 
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a row of granite blocks, the crack association ran up to 0°50 metre in height 
and included a lot of male plants of Coprosma Hookeri, of typical habit, but 
no female plant. Here were also some other shrubs, probably Symplocos 
buaifolia, which with Rubus Lowii and Schwnus apogon were the only 
recorded plants for the summit which I did not find in flower. 

Suddenly finding myself alone, deserted by the shivering Dusuns, who 
hardly knew where to shelter themselves from the bitter wind on the summit, 
I walked quickly on in the only possible direction to be taken, to break with 
dramatic abruptness on to the splendid granite plateau of the actual summit, 
which with a slope to the N.W. stretches for a mile in front. Huge 
peaks, almost all of the same height, align themselves on its surface 
like the columns of some roofless titanic temple, recalling the dissected 
plateaus of Skye, a similarity no doubt due to the even altitude of the 
peaks. The flat appearance of some of them suggested that their tops 
mark the original level of the whole plateau, the peaks, apparently of a 
harder rock, remaining while the granite of the plateau had worn away. 
They certainly could not be described as tors, as there were no planes of 
bedding or of cleavage. The granite of the plateau in the narrowest portion 
shown in the map is now weathering in huge slabs, which slide down the 
inclined surface and pile up towards the base of the slope (Pl. 7. fig. 6). 
Hrosion under these conditions must be very rapid. The peaks showed 
every stage of disintegration from an unbroken wall to the perpendicular, 
flat-topped shape of. St. John’s Rock; while in the case of smaller ones, 
the tops had worn off altogether, and Low’s peak was reduced to a 
heap of stones like a cairn, which being apparently the highest and the 
easiest, I decided to ascend for the view. Making towards it, I saw that it 
was connected with a smaller peak by a wall of rectangular cyclopean 
blocks, the latter very similar in appearance to some of the magnificent dykes 
exposed in the granite of the Rhodesian Matoppo Hills. This cyclopean wall 
marks the limit of the plateau, lying as it does on the brink of a stupendous 
abyss. The cold wind was whistling through the gap formed between the two 
peaks, the thermometer registering 50° F., approximately the same as in 
previous records. Half up the cairn I found a female plant of Coprosma 
Ffookeri, about 1°50 m. high, sheltered between the blocks of granite and 
the remains of a vein of hematite, a detached portion of which still adheres 
to a piece of granite (altered granite). Dr. Cullis gives the following 
tentative explanation of the occurrence of this vein :—“ Hematite veins 
probably formed by downward percolation of ferruginous water from the 
overlying formation, since removed by erosion.” 

On the summit the view was magnificent, but I had lost the best of it, as 
the clouds already rolling up now obscured the whole of the N.E. coast. 
It was disappointing not to be able to see the bottom of the mighty abyss, 
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but the angle of the peak was too great, and it did not seem advisable to. 
move about much on the loose stones. On being joined by the advance. 
party, which had explored the farther end of the plateau, reported as 
absolutely devoid of any vegetation, a point since confirmed by Captain Lear- 
month, we wrote down our names with those of the policeman and the Kiau 
Dusuns, deposited them in a bottle and, with befitting dignity, built a small 
‘airn of stones over it; this ceremony being evidently looked upon as our 
share of solemnities of the occasion. 

On this peak Low and St. John had left, the former a bottle, and the 
latter a tin, which were both brought down by Little’s guide Limbawan, 
Little himself not leaving the plateau, and it was not until his return to. 
Kiau that he learnt of the abstraction of the bottle or tin. He gives the 
sum of their contents, but unfortunately does not mention the fate of the 
interesting relics (15. 157). 

Once back on the plateau, I tried to get down over the edge of the abyss, 
but the Dusuns brought me back each time, on the score of loose stones. 
Little (15. 156) had the same experience, and I can thoroughly endorse 
his remark that it would be beyond mortal power to dislodge one of those 
blocks. I desisted, however, as he had done, thinking that they had some 
religious prejudice on the subject. Captain Learmonth, during his stay on 
the summit with Lieutenant Harvey, associated with him in the Survey, went. 
down with him a certain distance without any difficulty, but the natives 
absolutely refused to accompany them, and the mist and rain being very 
persistent, they thought it wiser to desist. I was interested to hear that no, 
plants were observed there on any of the peaks, all of which were ascended 
for the purpose of the Survey. ‘he entire absence of all so-called rock plants: 
is the most peculiar botanical feature of the granite core, and is entirely due 
to the nature of the rock. On the plateau of the actual summit, cracks, 
so conspicuous a few hundred yards farther down, are hardly present. In a 
few very small ones Deschampsia flexuosa and Poa epileuca were growing, 
and in one of Dr. Foxworthy’s photographs a few plants of Coprosma 
Hookeri are shown (PI. 7%. fig. 6); otherwise nothing breaks the majestic 
sweep of the rapidly disintegrating granite, where erosion is too rapid for the 
establishment of any permanent botanical factors. I saw no lichens or 
mosses on the rain- and wind-swept rock, the smooth surface of which 
prevents the formation of crannies or ledges, and opposes the consequent 
accumulation of detritus. A few shallow depressions held water, and algee 
form a brown deposit on the surface of the rock, of which I took a scraping, 
resulting in 10 species. 

In considering the summit vegetation of the granite core, we may suppose 
that the granite erupted into the old red sandstone, which still persists on 
the lower spurs and the coast ranges. The vegetation of that formation is 
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probably now unknown to us. Owing to the friable nature of the material, 
its erosion must have been very rapid on the mountain, and at the present 
time, where the formation is still present in the coast ranges up to Koung, 
it carries a growth entirely secondary in character. 

Some remains of this sandstone, where protected by a well-established 
vegetative growth, may possibly still be present on the higher parts of 
Kinabalu. | 

At Kamburangau white sand is exposed, and the mossy forest which occurs 
on each side of this exposure is possibly due to its presence. Spencer St. John, 
in describing the buttress of the Maraiparai spur, mentions that sandstone 
abuts on the granite, and “ thatit appears as if the molten granite had been 
forced up through the sandstone ” (7. 319). In that case sandstone would 
again coincide with the mossy forest. 

In the centre of the sheltered small forest above and below Pakapaka 
‘were huge red sandstone blocks, and it was here that Burbidge probably 
camped on his second ascent, as he speaks of carving his initials on the soft 
red sandstone wall of the cave (9. 283). In this area the vegetation is that 
of the scrub association of the open serpentine ridge, which, however, 
is considered by Dr. Stapf (17. 115), on the strength of its extraordinary 
-endemism, to be the original plant-covering of the old red sandstone. 

Under the sandstone, accepting Dr. Cullis’s tentative hypothesis which 
tharmonises well with the botanical inferences, would succeed the basic peri- 
dotite, and the resultant serpentine of the open ridges and the cracks of the 
granite core where it persisted as the latter became more and more exposed. 
‘This serpentine carries everywhere the same scrub association, but with this 
difference, that, on the summit it is reduced to its hardiest and most plastic 
‘elements, which exposed there to very uniform conditions have assumed an 
‘equally uniform mode of growth. Thus the summit vegetation as we find it 
to-day would appear to be only a definite modification of the general scrub 
cassociation of the serpentine formation of the mountain. The process of 
denudation is still continuing, and the dwarf sub-summit forest will possibly 
in time recede still farther. That the action of the eroding agencies has to 
a great extent been retarded, is due to the presence of that forest. Burbidge 
(9. 279), in working over what must be the present dwarf forest area, speaks 
of “patches an acre or two in extent without any tree-growth, bearing only 
‘a coarse sedge-like association, with giant plants of Nepenthes Rajah” ; 
and Whitehead also (16.170) describes the “slopes as nearly bare of shrubs.” 
These spaces we did not observe, and possibly, if not overlooked, they have 
‘since been overgrown with shrubs and small trees. ; 

With regard to the foreign elements on the summit, I conclude that 
‘they probably represent an “ opportunity ” association. Captain Learmonth 
informs me that “the prevailing winds assimilate to the monsoons in the 
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'S. China sea, but in this case (B. N. Borneo) their direction follows that of 
the coast-line, and generally speaking the wind is from the N .E., November— 
April, and from the S.W., May-October.” The former period covers the 
autumn fruiting-season in Australia and the S. Pacific. On the higher 
parts of Kinabalu a southern type of vegetation no doubt predominates, and 
though we cannot estimate the stages in which it may have reached the 
mountain, such a constant factor as seasonal winds is a matter for considera- 
tion in relation to the occurrence of heterogeneous elements in isolated 
situations. 

Of summit-plants not known from lower altitudes on the mountain itself, 
the Australian elements Drapetes ericoides and Layenophora occur in New 
Guinea at 8000-10,000', Didiscus saniculefolius is common to New Guinea 
and the Philippines, and Centrolepis philippinensis is so far known from the 
latter only, while Haloragis micrantha spreads from New Zealand to the 
Himalaya. The three Potentillas are a northern hemisphere element 
occurring in the Himalaya and the mountains of New Guinea ; Deschampsia 
Hexuosa and Agrostis canina are temperate cosmopolitan types, whilst Blechnum 
capense is widely spread in the tropics and subtropies. 

The only endemic species limited to the extreme summit are, so far as we 
know at present, Pilea Johniana, Symplocos buxifolia and Coprosma Hookeri. 

Should the incidence of mossy forest on Kinabalu be found limited to the 
sandstone, then the question of the development of this peculiar botanical 
formation, which previous observations in Fiji had already led me to suppose 
must be edaphic in character, would be easy to explain. In the sandstone 
some form of “ ortstein” or pan may possibly have formed at a certain depth, 
which by impeding the free passage of water would bring about acid 
conditions of the surface-soil, inhibiting the action of animals and fungi, 
and consequently all metamorphic processes. An invasion of moss-growth 
would result, which by absorbing and holding water would act like a 
sponge, checking surface aeration, analogous to the development oF humus 
in northern beech-forests, as demonstrated by Miiller (Gtudien iiber die 
natiirlichen Humus-Formen und deren Hinwirkung auf Vegetations-Béden, 
Berlin, 1887). On the strength of this hypothesis, the mossy forest must 
be secondary in character. 

In my own limited experience I have never come across any fungoid 
erowth in this formation, and I should imagine that earthworms were also 
at of the question. Hpiphytes and undergrowth are generally limited, 
producing an impression of sterility, but airs ie ee or gran 
pronounced, as is the case in the association oe mar pera i ; 
fig. 4). The older the formation, the more POSED ogs encum 2 the 
serch Sometimes the trees may be dwarfed, but as a rule the forest 
cre of a thick growth of slender unbranched trees, as described from 
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the Penibukan ridge and from places on the south-western spur ; above 
Kamburangau the trees may be of an appreciable size, as on the Maraiparai, 
and where the mossy forest succeeds the high forest above the Lobang ledges. 
This type of forest also seems to be limited to very sheltered positions, where 
ihe tops of the trees form a dense covering and the circulation of the air and 
the consequent evaporation is practically nil. 


fj. Plant Formations and Associations of Kinabalu. 


Dr. Stapf, following Junghuhn, has divided this mountain into zones 
of vegetation; but the Javanese conditions are so dissimilar to those 
obtaining in N. Borneo that I hardly think any comparison on an ecological 
basis will hold good, though from a systematic point of view the secondary 
and primary forests in the two regions are practically composed of identical 
species or showing very close affinity. 

Java has been under scientific European control for over a century. It 
has ranges of mountains running up to 5000-6000’, culminating in more or 
less rounded peaks of greater altitude, and recent isolated volcanoes. As in 
India, expert forest control is very strict and all the ridges are left in virgin 
forest above 4000’. Below this altitude the whole land is under cultivation, 
controlled in the best interests of the land and of the people by expert agri- 
culturists. Under these conditions one can well understand that a division 
of the country into plant-zones is a correct expression of the features of the 
plant-covering of the island. This remark would also apply to the mountain 
peaks, as on these, owing to their isolated and more or less symmetrical form, 
all sides would be exposed to equal insolation, precipitation, evaporation, 
and wind-incidence, combined with the certain factor of a daily periodicity 
of rain. 

In N. Borneo none of these conditions obtain. The daily periodicity of 
rain is not the constant factor that it is in W. Java. During my stay at 
Tenom there was very little rain at all, and that which did fall was not to be 
reckoned on, at any definite time of day. On five days spent on Kinabalu 
itself rain only fell on one afternoon and night, and the mountain was clear 
for days after, in fact till I left the country in the beginning of March. 
The primary forest is also anything but a constant feature so far as altitude 
is concerned, and also very limited in its general incidence. The whole 
country is covered up to 2000-4000’ with secondary forest, subject to the 
influence of a more or less defined sequence of cultivation through a series 
of years, according to the needs of a fluctuating and sometimes very small 
population, as, for example, in the Murut country. This secondary forest 


comprises Stapf’s “hill cone” from sea-level up to 3000’, but it may run 
up to a much higher altitude. 


"af oe 
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Stapf divides his botanical formations into 


1. The zone of the plains and low hills, or the hill zone, from the littoral 
zone which skirts the coast as a belt of varying breadth up 
to 3000’. 

2. The lower mountain zone, from 3000-6000’. 

3. The upper mountain zone, from 6000—10,500'. 

4, The summit zone, from 10,500-13,400'. 


On Kinabalu zonal conditions are considerably modified. The general 
level of the surrounding hills, which have no orographical connection with 
the mountain and its spurs, is 3000-4000’. The mountain itself consists of a_ 
main buttress, forming a plateau about one mile in length on the summit, and 
a subsidiary buttress running at right angles to the latter for about four miles. 
Both these portions rise to the towering height of 13,400' and 10,000’ 
respectively. This divergence militates strikingly against any uniform 
conditions which would lead to a zonal distribution of botanical. formations, 
and a diyision on these lines consequently breaks down in actual practice. 
The only possible course seems to be to limit the formations themselves, 
as I have attempted to do, so far as possible in this paper. We would 
thus get 


1. The secondary forest, from 2500-4000’. (Stapf’s hall zone.) 

Subject to fluctuations in cultivation, according to the incidence of the 
population and the needs of the inhabitants. The upper limit of this 
formation on Kinabalu at present is about 3500’, but I saw evidence of its 
having reached up to 4000’ in recent times. Low, in 1852 (2. 8), mentions 
clearings up to 1000’ below the summit of Noko (Saduk Saduk), 6000! in 
height, and St. John in 1858 says that one side of this mountain was cleared 
to its summit for rice production (7. 330). The population was then very 
much denser than it is now after the ravages of small-pox and cholera 


epidemics. 


2. The primary high forest. 

From 3500’ to 6000’ on the main spur, and to about 5000-5500! on lower 
spurs and ridges as on Gurulau and Penibukan, whereas in the more sheltered 
valleys it reaches a much higher altitude, both on the southern and northern 
slopes. On the latter I have Mr. Maxwell’s authority for stating that the 
primary forest extends to a much lower level, as the population is very 
sparse, and in fact, around the base of the northern ridge there is an 
uninhabited tract where the primary forest prevails. 

This primary high forest is left intact from 3500-4000! by the Dusuns, 
who no doubt appreciate its value as the sole restraining agent in the 
conservation of the mountain slopes. Any weakening of this protective 
buttress would result in the wholesale devastation of the immediately 
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surrounding country. Kinabalu is also the watershed for the whole northern 
portion of the country, and it is its magnificent forest growth alone which 
restrains the terrific force of water that pours down trom the granite core, 
restricting the same to the courses mapped out in the sequence of the ages. 
Once interfere with that growth and all the clay slopes of the, mountain 
with the homes of the inhabitants, whom bitter experience no doubt has 
‘aught to respect the agent of their well-being, will be washed towards the 
coast and the granite core exposed in its uncompromising nakedness to the 
unrestrained fury of the elements. The whole area of the primary forest 
should therefore be rigorously reserved. 


3. The mossy forest. 

Beginning on the southern spur at 6000' and occurring in intervals again 
at 7500’ and at 9000’. On the Maraiparai spur it obtains from 5500-8000’, 
losing itself on the granite core, whilst on Penibukan and Gurulau spurs it 
is found on the ridges at about 5000! in each case. 


4, The scrub formation on the exposed serpentine. 

Apparently limited to favourable conditions of illumination and un- 
favourable edaphic conditions, being found only on the disintegrating 
serpentine of the exposed ridges, which is converted into a clay soil holding 
water tenaciously, and forming a cold clammy substratum that limits 
all growth to shrubby plants. This serpentine being exposed on the 
Maraiparai at 5000-5500’, we find the same association on that small area. 
In cases where the rock is not so exposed, as where the ridge broadens out, 
small spaced trees grow gregariously. 


~ 


5. The low sheltered forest. 

Of densely-growing trees about 7 m. in height, with little undergrowth, 
and what there is suggestive of prevailing acid conditions. Sandstone rocks 
occur in this formation and in parts standing water, which apparently does 
not affect the plant association. This formation extends from about 9500! to 
10,500' ; therefore Stapf’s upper mountain zone would include the last three 
formations. 


6. The sub-summit dwarf forest. 


Fully exposed to the light and consisting of symmetrical dwarf trees in 
close association and about 3 m. in height, with no undergrowth, but showing 
a shrub sub-formation where the trees open out. 


7. The grantte core. 


Showing the open shrub-formation facies, members being limited entirely 
to the cracks in the exposed granite; the plants, chiefly shrubby, are reduced 
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in stature and clipped by the wind to equal height, whereas the great radiation 
from the rock clips back the side branches, giving the plants the appearance 
of a well-kept box edging. The force of this factor is shown on one spot 
where the Kadamaian torrent spreads in its descent over a granite wall, and 
there stoloniferous herbaceous plants spread over the rock, the constant 
presence of the water neutralising the effects of radiation. The one exception 
to the granite-crack formation was seen in the case of a small colony of 
Centrolepis philippinensis, the minute plants of which were growing grega- 
riously in a small bay formed in a sheltered and shady channel of the 
Kadamaian, where a little sand had accumulated and they were protected 
from the sun and wind. 

These last two formations would be included in Stapf’s summit zone, 
viz., above 10,500’. 

The bog association referred to by Dr. Stapf, on the strength of the notes 
of previous collectors, was not observed by me. 


5. Kiau to KoTaBELUD AND TUARAN. 


We returned to Kiau on the 27th of February, the expedition having 
proved most successful, thanks entirely to Mr. Maxwell’s able and sym- 
pathetic management. The weather had been magnificent, rain having 
only fallen on the afternoon and night spent at Kamburangau. Needless to 
say, this fact was exultantly attributed by the Dusuns, who were equally 
gratified at the success achieved, to the efficacy of the part played by them 
in the strict observance of their traditional customs. 

For more practical particulars and details of the ascent, I must refer to 
Mr. Maxwell’s report (19), in which, however, he informs me the names of 
places are most inaccurately spelt, proofs unfortunately not having been 
submitted to him. I acknowledge my indebtedness to him for the native 
names and topographical information in reference to Kinabalu. 

We left Kiau the next day for Koung by the bridle-path which skirts the 
northern face of the ridge till it reaches the crest, whence it gradually 
descends to the Tampussuk and to Koung-Nukok, a symmetrical two-peaked 
hill, which closes the view towards the coast and is now clothed in forest to 

2) 
the top. te! 

Seen from Koung, the majestic crown of Kinabalu overtowers to the right 
the one or two puny ridges which alone intervene between : and its 
forbidding heights. Koung is a most ideally situated Dusun vil age, ina 
lovely valley on the banks of the Tampussuk, dominated by the familiar 

; a4 Q re a € : Q 
pointed tops of Nukok mountain, called Saduk Saduk by the coast Dusuns, 
drom its resemblance to a pointed native hat. ; A 

This place used to be an old police-station in the troublous times, which it 

E 2 
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is now so difficult to realise only date a few years back. The old “ Fort,” 
as it is called, is still standing, built on stones and constructed to repel 
treacherous attack. 

A bamboo rest-house was built with the advent of the “rentis ” on the 
opposite side of the river, and just below it is a secluded bathing-pool, near 
which a projecting bank was covered with the handsome coriaceous fronds 
of Photinopteris speciosa.  Caelogyne Dayana and Appendicula rupicola were 
brought in by the natives. 

The native bamboo houses are dotted about the close-cropped green-sward 
of this ideal spot, with coco-nut and Areca palms waving over them. From 
each side of the flat, lawn-like river-banks which limit the valley, rise the 
steep mountain-sides through which the river has cut its way, clothed in 
secondary jungle where too steep for cultivation ; but otherwise many small 
chalets mark the extensive hill-padi cultivation. 

From Kiau we passed through young jungle and old and recent clearing ; 
but on leaving Koung a fine secondary forest clothed the sandstone hills, 
which run up to 2000-3000’ and which are skirted by the “rentis.” The 
native track keeps to the bed of the Tampussuk, which it crosses and 
recrosses several times, following the line of the river, and it is still always. 
used by natives. 

Between Koung and the Kabayo old rest-house were many fine Hucalyptus 
trees, probably of the same species as that seen near Renagong, but neither 
in flower nor fruit; other trees present were Decaspermum paniculatum, 
Randia densiflora, Perrotettia alpestris var. philippinensis, with small white 
flowers, the yellow-flowered Garcinia Motleyana, Clerodendron infortunatum,. 
and Macaranga hypoleuca var. borneensis, the latter in fruit. 

As undergrowth, Aralia ferow, 6 m. high, and Dioscorea pyrifolia in fruit 
only, with the herbaceous Pellionia kabayensis, Pentaphragma viride and 
Selaginella Willdenowii, were general. On one steep bank I found a mass of 
Marchantia emarginata showing vegetative proliferation of both g and 9 
sporophores. It was associated with the moss Rhacelopus acaulis and a 
small Eriocaulon sp. 

At about 500! huge biocks of waterworn granite are exposed, lying uncon- 
formably in the sandstone, which shows how the hills have been cut down to 
their present level by the river, a fact also remarked on and referred to by 
Spencer St. John (7. 242). Hatton (11. 225) also mentions that it is a 
tradition of the natives that the Kinabalu mountains extended as far as the 
coast many years ago. 

After Ghinambur, where one stops for the night, Sterculia campanulata, in 
leafless condition, was suedding its green flowers ; and as we rode out of 
the jungle on to the open plains of the Tampussuk Parkia Roaburghii 
reappeared, with the weeay upgrowth that heralds human habitation. Here 
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the “rentis” was built up to about 1 m. above the level surface, to keep 
it out of the mud which even in dry weather the buffaloe manages to 
churn up; but when wet all trace of the path is, I believe, entirely lost. 

The police-station at Kotabelud is situated on an eminence commanding 
the alluvial plains, which in the foreground are bounded by open sandstone 
hills, bare and red, deforestation of these spurs having had a result similar 
to that at Jesselton. 

Landwards the bare hills are succeeded by the forest-clad outlines of the 
main range, and above all the giant ridge of Kinabalu, which from this 
western aspect is seen to stretch northwards for 10 miles in a straight line. 

These alluvial plains of the Tampussuk have been cultivated by generations 
of Dusuns, whose “ campongs,” picked out by eoco-nut and Areca palms, dot 
its area. ice being the staple food of the inhabitants, any flat area is of 
enormous value in such a hilly country, and the people have evolved a 
regular system of irrigation for the water-rice which is so essential to their 
welfare. 

I spent one day at Usakan, on the sea-coast, about 7 miles from Kotabelud, 
for the purpose of collecting seaweeds. 

The ‘“‘rentis” to Usakan skirts the cleared sandstone foothills, which 
are covered with the fine Gardenia Merrillii, mentioned by both Spencer 
St. John (7. 242) and Burbidge (9. 249), and leads over the Tampussuk 
plain to the mangrove-fringed Abai river, where crossing to the opposite 
bank we emerged on to open foothills again, the crests covered with 
“Talang” associated with Sorghum serratum and quantities of Nepenthes 
gracilis, apparently a typical xerophilous plant. 

Usakan itself is a lovely bay, bounded by two jutting sandstone promon- 
tories, on which I collected Sterculia fetida, Arytera littoralis £. rufescens, 
Ficus indica, Commersonia echinata, all with branches drooping into the sea, 

‘whilst isolated specimens of Cycas circinalis grew on the rocks. Between the 
promontories was a beautiful sweep of Casuarina-fringed white sand, only 
broken where a few mangroves marked the egress of a small stream from the 

‘foothills, which run parallel to the bay. Skirting the sandy beach, Glochidion 
littorale showed its pretty pink fruit, accompanied by a colony of Sophora 
tomentosa. A single fine Pandanus dubius, about 2 m. high, spread its 
glistening broad leaves, and a clump of Cesalpinia Nuga was in the full glory 
of its lovely yellow blossom. Behind the mangroves a mass of pure coral 
detritus had accumulated, caught and retained by their roots, in which a large 
colony of Cycas circinalis luxuriated in all stages of growth. On the beach 
the following marine alge were collected :—Laurencia papillosa, Corallopsis 
Opuntia, Gymnosorus variegatus, Dietyota dichotoma, Enteromorpha compressa, 
Chetomorpha obscura, Halimeda Opuntia, H. Tuna, and Udotea orientalis. 
Rising on to the foothills we struck the same open sandstone formation as 
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already described for Jesselton. Hurycoma longifolia with brownish- 
yellowish flowers, and Symplocos oblongifolia with white flowers, were 
associated with it. 

Leaving Kotabelud for Tuaran by a very good bridle-path, we first passed 
over the foothills through the dominant Gardenia Merrillii, then through 
a succession of widely spaced trees, Pternandra cerulescens being covered 
with its little stem-borne blue flowers, till the trees passed into a very fine 
secondary forest, showing that, as at Jesselton, open sandstone carrying 
a scrub association is a secondary condition due to human agency. 
Beautiful groups of a Corypha were abundant; also magnificent clumps of 
“ Nibong ” (Oncosperma filamentosum). The “ rentis” ran up through these 
beautiful hills to about 2000’, passing prosperous-looking ‘“ campongs ” 
embedded in luxuriant vegetation. I did not collect at all, but several 
times saw the handsome flowers of Uvaria purpurea, like purple-red 
camellias. 

We dropped to sea-level at Tenghilan, a small open padi-field with Jussiewa 
repens and Monochoria hastefolia floating in the side ditches. On rising 
ground, where a rest-house was charmingly situated on a park-like mound, 
the leafless Sterculia campanulata was shedding its formless green flowers. 
From Tenghilan we floated down through the mangrove-swamp of the 
Sulaman river, past pile villages, to Kindoo, where the “rentis” starts 
for Tuaran. At Kindoo cleared sandstone began immediately behind the 
mangroves, with Gardenia Merrillii and Gahnia tristis predominant. 

Then over some hills and secondary forest on to the fertile plains of the 
Tuaran river, noted for their pea-nut cultivation. Tuaran also boasts a 
“tamil” or native fair, which is a picturesque and busy sight, held once 
a week, 

Mr. Bunbury pointed out to me the famous clay-beds, banded in beautiful 
colours, which are renowned throughout the countryside as an article of diet. 
Dr. Cullis, who kindly looked at a sample I brought back, declared it to be 
clay of the very purest consistency, a substance. successfully used as an 
adulterant in more sophisticated countries, but which cannot be assimilated 
by the human system. 

The station is in an ideal situation, from which one looks over the Tuaran 
river on one side and towards Kinabalu on the other, the latter, however, 
here reduced to a three-quarter view. 
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IV, SYSTEMATIC ACCOUNT OF THE PLANTS COLLECTED IN THE 
PROVINCES DENT AND KEPPEL, BRITISH NORTH BORNEO, 
IN JANUARY, FEBRUARY AND MARCH, 1910. 


[New records for Kinabalu, in CUE ison with Stapf’s (17) list, have been 
distinguished by an asterisk. Collectors’ names and localities (with the exception 
of the Cyperacee and Graminacee) have only been given for British Nor th 
Borneo and Labuan. | 


PHANEROGAMZ. 


ANGIOSPERMZ. 


DILLENIACE . 


Wormia EXCELSA, Jack in Malay Mise. ii. no. vii. 69. 

Tenom, 700’, near railway track, in marshy ea forest. Fl. oe 
2806. 

Inistrib. Borneo (Sarawak ; D. Borneo). Malay Deniieae Java, sataee 

A handsome tree, 30 m. high, with magnificent yellow flowers, the dark 
mauve stamens and styles forming a fine contrast to the clear yellow petals. 
It occurs growing gregariously, as in Java (Koord. & Val., Boomsoort. Java, 
in Meded. ’s Lands Plantent. xi. 169), in partially cleared marshy secondary 


forest. The leaves vary in denticulation, the margins being almost entire in 
some specimens. 


WormIA suFFRUTICOSA, Griff. Notul. iv. 706, Ic. iv. 649. f. 1. 

Tenom, slopes above, 1590’, secondary forest. FI. Jan. 2930. 

Jnstrib. Borneo (Brunei; Sarawak; D. Borneo). Malay Peninsula, 
Sumatra, Banka, Billiton, and Moluccas. 

A tree with handsome yellow flowers and yellow stamens and styles. 


MAGNOLIACEA. 


Drimys prperita, Hook. f. in Hook. Ic. Pl. t. 896. 

Kinabalu, from Lobang rock to above Pakapaka cave, 5000-11,000'. 
Fl. Fr. (young), Feb. 4426. 

Distrib. Borneo (B. N. B. Kinabalu, Low and Haviland, 5500-11,000’ : 
Lobang Peak, Lobb ; Sarawak). Philippines and New Guinea. 

This charming species is very abundant on the slopes of Kinabalu, oceurr ing 
also on Gurulau spur at 5000’, and on the Maraiparai spur up to 8000'. 
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ANONAGE. . 


Uvaria purpurea, Blume, Bijdr. 11. 


_Tenom, 700’, secondary forest. Fl. Jan. 2805. 
* Distrib. Borneo (B. N. B. Kinabatangan and Tinkayu, Creagh). Malay 
Peninsula, Java, Celebes, Aru, Philippines ; Indo-China. 

A handsome treé with fife purple-red flowers, resembling a single camellia. 
It was seen in several localities about Tenom and also in the secondary forest 
clothing the sandstone hills between Kotabelud and Tenggilan, at about 
1000’. Dissections of this plant, the flowers of which were put up in 
formalin, agree in every particular with the excellent figures in Blume’s 
“Flora dave,’ Anon. t.1a&134. The two specimens of Creagh’s seem 
identical with mine and show the minor variation in the shape and pub- 
escence of the leaves traceable in the Malayan series at Kew and the 
British Museum and in the set of Dt. Pierre’s Cochin China plants at Kew. 


SPHAROTHALAMUS INSIGNIS, Hook. f. in Trans. Linn. Soc., Bot. xxiii, 
(1860) 156, t. 20 B. 

Tenom, 900’, foothills, secondary forest. Fl. Jan. 2685. 

Distrib. Borneo (B. N. B. Madai, Creagh ; Sarawak). 

A forest tree, very general about Tenom, flowering from 1 m. in height. 
The flowers are conspicuous, hanging singly or two or three from the axils 
of the leaves, with a brown membranous calyx and erect fleshy orange petals. 
First collected by Lobb and labelled ‘ Borneo.” Hooker founded a new 
genus on this specimen. In the type specimen the leaves are 5:2 dm. in 
length and 1 to 5 dm. in breadth, and the flowers 7°5 cm. long. A specimen 
of Beccari’s (2964 Herb. Kew.) shows one leaf more acuminate, and another 
much broader and even longer than the type. In my series the leaves range 
from 1°5 to 2°5 dm. and the flowers from 1°5 to 5 em. in length. An 
instructive intermediate form between these two series is shown in Creagh’s 
Madai plant (in fruit only) in which the leaves are 3 dm. long. Ina flower, 
put up in formalin when collected, dissection showed four ovules in: each 
ovary, the latter surmounted by spongy styles attached together by a glutinous 
secretion, points which Hooker could not determine in the material at his 


disposal. 


ARTOBOTRYS SUAVEOLENS, Blume, Fl. Jav., Anon. 62, t. 30, 31D. 


ee: ar J oPY. 
Jesselton, clearing in secondary jungle. Fl. Jan. 2580. 

' : . 
Distrib. Borneo (Sarawak ; D. Borneo). Malay Peninsula, Java, Sumatra 


and Celebes ; India. 
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PoPowIA sp. 


Tenom, 700’, in sec. forest. Bud, Fr. Jan. 2679. 
Fruit red. The material is too incomplete for determination. 


Gon1oTHALAMUS ROSEUS, Stapf in Trans. Linn. Soc. ser. 2. Bot. Ve 
(1894) 130. 

Kinabalu, 4000-5000’, in high forest, FI. Feb. 4105. 

Distrib. Borneo (B. N. B. Kinabalu, 3000’, Haviland). 

A handsome tree, common about Lobang rock, with pendulous pink 
flowers. 


MENISPERMACEA. 


CissamMPELos Pareira, Linn. Sp. Pl. 1031. 
Tenom, 700’, in sec. jungle. ¢. Jan. 2680. Railway track to Melalap. 
G. Jan. 2833. 


Distrib. Borneo (B. N. B. Belit, Creagh). General in the tropics and 
subtropics. 


CAPPARIDACE ZA, 


GYNANDROPSIS sp., affinis G. PENTAPHYLLZ, DC. Prod, i. 238, sed capsulis 
brevioribus, magis expansis. 

Melalap, 800’, open spaces. Fl. Fr. Jan. 2730. 

G. pentaphylla is a weed, widely spread in the tropics. 

JT am indebted to Mr. J. R. Drummond for this determination. 


PITTOSPORACE A. 


PITTOSPORUM FERRUGINEUM, Dryand. in Ait. Hort. Kew. ed. 2, ii, 27. 


Melalap, 800’, banks of Pengallan river, in sec. forest, ¢. 2740. 9. Fr. 
2741. 

Distrib. Borneo (Sarawak ; D. Borneo). Malay Peninsula, Java, Sumatra, 
Nicobars, Andamans, New Guinea to Hast tropical Australia. 

The above specimens were collected from two trees growing not far apart, 
and numbered at the time as two distinct species. No. 2740 had much 
denser inflorescences and no fruit on the tree; No. 2741, on the contrary, 
bore flowers in single umbels and the tree was covered with bunches of 
orange fruit. Kooders & Valeton (Boomsoort. Java, in Meded. ’s Lands: 
Plantent. xvii. 55) describe this species as frequently dicecious. 
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POLYGALACEA. 


“SALOMONIA CANTONIENSIS, Lour. Fl. Cochinch. 14 (1790). 

Jesselton, bog, by race-course. Fl. Jan. 2603. Kaningau plain, 1000’, 
by bridle-path. Fl. Feb. 2977. 

Distrib. Borneo (Brunei ; Sarawak ; D. Borneo). Malay Peninsula, Java, 
Amboina ; Indo-China to India. 

This plant was also seen growing thickly in the padi fields at Kiau, at 3000’. 


POLYGALA CHINENSIS, Linn. Sp. Pl. 704. 

Kaningau plain, 1000’, in short grass amongst “ Lalang.” Fl. Fr. Feb. — 
2946. 

Lhstrib. Borneo (Brunei). India, through Indo-Chinz and Malaya to East 


Australia. 
A spreading plant with minute, bright blue flowers. 


HYPERICACEA. 


HyPericum muritum, Linn. Sp. Pl. 787. 

Tenom, 700’, in damp open places. FI. Jan. 2786. 

Distrib. Borneo (B. N. B. Kinabalu, Haviland, 3000’). 

General in tropical, subtropical, and temperate regions, with the exception 
of Kurope. 

Seen in open damp places through the country. 


CRATOXYLON ARBORESCENS, Blume, Mus. Bot. Lugd.-Bat. i. 17. 
Tambunan plain, 2000’, in sec. forest. Fl. Fr. Feb. 3010. 
Distrib. Borneo (Sarawak). Malay Peninsula and Indo-China. 
A tree with red calyx, corolla and fruit. 


GUTTIFERA. 
*Garomnta Morzeyana, Pierre, Fl. For. Cochinch. Fasc. vi. xxx, t. 83, 1. 
Between Kabayo and Ghinambur, 2000’, in sec. forest. ¢. Feb. 4293. 
Distrib. Borneo (Sarawak ; D. Borneo). 
A tree, with yellow flowers most abundantly produced on the old wood 


and in the axils of the leaves. This species was first collected by Motley 


near Banjermassing and subsequently by Haviland in Sarawak. 
Ternstramia Lowi, Stapf in Trans. Linn. Soc. ser. 2. Bot. iv. (1894) 132. 


Kinabalu, before and after Pakapaka cave, 9000-11,000’, tree, common. 


o. Feb. 4248. é 
Distrib. Borneo (B. N. B. Kinabalu, Low, Haviland, 9000' ; Maraiparai 


spur, Haviland, 5500’). 
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Burya reticutata, Korth. Verh. Nat. Gesch. Bot. 118, t. 17. 3. 

Kinabalu, 12,000’, in sub-summit dwarf forest and on granite core. Fl. 
Feb. 4186. Summit, cracks in granite, 13,000% Fr. Feb. 4205. 
Distrib. Borneo (B. N. B. Kinabalu, Low, Haviland, 11,000-13,000’). 


Java, Sumatra. 


*SauRAUIA MEDIA, Korth. Verh. Nat. Gesch. Bot, 125. 

Kinabalu, Gurulau spur, above Kiau, 4000’, in sec. forest. Fl. Feb. 
3974. 

Distrib. Sumatra. 

A tree, with the young leaves brown-red and the flowers white. The 
leaves in this plant are broader at the base than described by Korthals, and 
there are slight differences in the colour of the leaves and in the tertiary 
veins, which in Korthals’ specimen at Kew form pronounced areoles, but 
otherwise it agrees perfectly with his description. 


SAURAUIA FEROX, Korth. Verh. Nate Gesch. Bot. 132, t. 19. 

Tenom, 900’, slopes above old Residency, in sec. forest. Fl. Jan. 2866. 
Between Kaningau and Apin Apin, 1500', in sec. forest. Fl. Feb. 2966. 
Tambunan plain, 2000/, near Station, in sec. forest. 3008. 

Distrib. Borneo (B. N. B. Madai, Creagh ; D. Borneo). 

A small tree, characterised by white hyaline flowers with hairy calyces, 
produced in profusion on the old wood and in the axils of the upper leaves, 
which are aggregated towards the ends of the branches. In No. 3008 the 
hairs on the calyces were reddish in colour. The wood of this species is very 


pithy. 


ScCHIMA BREVIFOLIA, Stapf in Hook. Ic. Pl. t. 2264. 

Kinabalu, 9000-10,000', in sheltered forest. Fl. Feb. 4271. 
~ Distrib. Borneo (B. N. B. Kinabalu, Low, Haviland, 8000-10,000’). 

A small tree with handsome white flowers, growing abundantly on the 
banks of the Kadamaian at the Pakapaka cave, and in low forest at 9500’. 


MALVACEA. 


SIDA RHOMBIFOLIA, Linn. Sp. Pl. 684. 


Tenom, 700', weed, everywhere near cultivation. Fl. Jan. 2633. 


Distrib. Borneo (B. N. B. Papar, Fraser ; D. Borneo). Common weed in 
the tropics. ; 
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Urena LOBATA, Linn. Sp. Pl. 692. 
Tenom, 700’, common weed. Jan. 2626, 


Distrib. Borneo (Sarawak ; D. Borneo). Common weed in both hemi- 
spheres. 


Hisiscus ApeLmoscuus, Linn. Sp. Pl. 696. 


Tenom, 700’, native gardens and near cultivation, general. Fl. Jan. 2655. 
Distrib. Borneo (B. N. B. Kiau, Burbidge; Sarawak; D. Borneo). 
Indigenous in South Asia. Cultivated throughout the tropics. 


STERCULIACES. 
STERCULIA FeTipA, Linn. Sp. Pl. 1008. 
Usakan Bay, overhanging the water, on sandstone rocks. Immature 
leaves. Fl. March. 4328. 


Instrib. Borneo (B. N. B. Kudat, Fraser). From tropical E. Africa 
through 8. Asia to N. Australia. 


' STERCULIA TRANSLUCENS, Stapf in Trans. Linn. Soc. ser. 2. Bot. iv. (1894) 
136. 

Kinabalu, Lobang rock, 5000’, high forest. Fl. Feb. 4110. 

Distrib. Borneo (B. N. B. Kinabalu, 5000’, Haviland). 

A tree, with pretty pink flowers, evidently general, as the fallen acre 
were seen throughout the forest both on Gurulau and Maraiparai spurs. 


STERCULIA CAMPANULATA, Wall. ex Mast. in Hook. Fl. Brit. Ind. i. 362. 

Tenggilan, near Sulaman river, 300’, in sec. forest, on sandstone hills. 
9. Fr. March. 4346. 

Distrib. Malay Peninsula, Java. 

A forest tree, leafless at the time of flowering, with green flowers. Also. 
abundant in the secondary forest of the sandstone hills between Kabayo and’ 
Ghinambur, at 500’. I have carefully compared this material, consisting of 
& flowers and ? in fruit, with R. Brown’s description and excellent figures 
(Pterycymbium javanicum, Bennett and Brown in Pl. Jav. Rar. 219. t. 45). 
Horsfield’s note on the habitat of this species in Java might also have. 
been written of the Bornean plant. 


Kuernovia wospira, Linn. Sp. Pl. ed. 2, 1365. 

Tenom, 700', near native cultivation, general throughout the country. 
Fl. Fr.van. 2621. 

Distrib. Borneo (B. N. B. Tinkayu, Creagh; D. Borneo). Through India; 
Indo-China, Malaya, Philippines, and New Guinea to Polynesia. Mascarene 
Islands. 
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Menocnta arporga, Blanco, Fl. Filip. ed. 1, 524. 

Tenom, 700’, clearings, abundant throughout the country. Fl. Jan. 
2645. 

Distrib. Borneo (Sarawak). Malaya to Indo-China, India, and Mauritius. 


CoMMERSONIA ECHINATA, Forst. Char. G'en. 44, t. 22. 

Jesselton, edge of mangrove swamp. FI. Fr. Jan. 2594. Sapong, near 
Tenom, 800’, in young jungle. Fl. Fr. 2718. 

Distrib. Borneo (Labuan, Motley ; Sarawak ; D. Borneo). Through India, 
Indo-China, Malaya, Philippines and New Guinea to Polynesia and Hast 
‘tropical Australia. 

Common throughout the country in young jungle. 


TILIACE A. 


TRIUMFETTA SUFFRUTICOSA, Blume, Bijdr. 113. 

Apin Apin, 1500’, on banks of river in recent clearing, abundant. Fl, 
Fr. Feb. 2988. : 

Distrib. Borneo (B. N. B, Kadamaian river, 2500', Haviland). Java, 
Timor, Philippines, New Guinea, Solomen Islands, Bismark and Louisiade 
Archipelagos, Christmas Island. 


CoRCHORUS CAPSULARIS, Linn. Sp. Pl. 529. 

Melalap, 800’, clearings. Fl. Fr. 2732. 

Distrib. Borneo (Sarawak). Cultivated in most tropical countries for the 
fibre known as “ Jute.” 


LEPTONYCHIA GLABRA, Turcz. in Bull. Soc. Nat. Mosc. xxxi. (1851) 1. 
223. 

Tenom, 700’, swampy ground near the railway in sec. forest. FI. Fr. 
Jan. 2804. 

istrib. Borneo (Labuan, Motley ; Sarawak). Malay Peninsula, Sumatra, 
Java, Celebes, Indo-China, and Andamans. 


RUTACEA. 
CLAUSENA EXcavata, Burm. f. Hl. Ind. 87, t. 29. 
Kaningau and Apin Apin, 1000-1500’, in sec. forest. Fl. Jan. 2965. 
Distrib. Borneo (B. N. B. Tinkayu, Creagh: D. Borneo). Malay Penin- 
sula, Java, Sumatra, Philippines ; Indo-China to E. India. 
A tree with white flowers, common from Tenom to Apin Apin. 
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SIMARUBACEA. 
BrucEa‘SUMATRANA, Row). Fl. Ind. i. 449. 


Tenom, 700-1000’, in sec. forest and recent jungle, general. Fl. Fr. Jan. 
2662. 


Jnstrib. Borneo (D. Borneo). E. India, Indo-China, thr 


oughout Malaya 
to N.E. Australia. 


EurYcoMA LONGIFOLIA, Jack in Malay Mise. ii. no. vit. (1822) 45. 

Usakan, 200', on open sandstone spurs. Fl. March. 4323. 

Distrib. Borneo (B. N. B. Balambangan, Fraser : Sandakan, Creagh ; 
Labuan, Burbidge; Sarawak; D. Borneo). Malay Peninsula, J ava, Sumatra 
Philippines ; Indo-China. 


MELIACEA. 


AMOORA OCURTISPICA, Gibbs, sp. nov. 

Arbor excelsa, dioica. Ramuli teretes, cinerascentes. olia longepetio- 
lata, imparipinnata ; rhachis alata; foliola circiter 5, subopposita vel alterna, 
oblonga, sessilia, apice longiuscule obtuso-cuspidata, basi ampla, auriculata, 
margine integerrima, supra glabra, subtus stellato-hirtella. Racemi pedun- 
culati, axillares, aggregati, petiolo breviores; racemi ¢ graciles, parce 
ramosi, racemi ¢ breviter spicati. Calycis lobi 4-5, rotundi, obtusi, extus 
dense stellato-hirsuti. Petala 3, obovata, crasso-incurvata, glabra. Tubus 
stamineus late cylindricus, glaber, antheris paullo exsertis. Ovarium (fl. ?) 
stellato-hirtellum, 3-loculare, in quoque loculo 2-ovulatum, stylo crasso, 
stigmate 3-lobo, tubum stamineum equans. Fructus coriacens, capsularis, 
3-valvis, seminibus pro loculo solitariis, 1-2 tantum maturantibus arillatis. 

Hab. Tenom, 700’, in marshy sec. forest. ¢ 2808. 2?.andfr. Jan. 2801. 

Leaves with the petioles 3-6 dm. long and 1-2 dm. broad, the folioles 
being 13 cm. in length and 5°5 cm. in breadth ; the veins, impressed on the 
upper surface, and prominent on the lower, show 7-9 curved and ascending 
veins on each side. The flowers are yellow, the spreading g racemes 5-6 em. 
long and about the same in breadth ; the ¢ spikes are very minute, only 
+3 cm. long and occurring in 2 or 3 in the axils of the leaves. The calyx is 
+1 mm. and the petals +3 mm. long, the staminal tube being 2:5 mm. in 
length and 3 mm. broad, with 6 sessile stamens, just visible at the apex. 
The fruit is of a delicate pink colour, 1°5 em. high and 2 em. broad, while 
the seed is +1 cm. in length, enclosed in a reddish aril. This plant would 
come into De Candolle’s section Pseud-Aglaia, on the strength of the three 
petals and six stamens, with the spikes shorter than the leaves. This species 
is marked by the extreme shortness of the spikes, which are only +3 cm. in 
length. In this respect it seems to approach A. herniana, Merrill, though it 
differs in the number of the stamens. 
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. ILICINACE A. 


Trex REvoLuTA, Stapf in Hook. Ic. Pl. t. 2263. 

Kinabalu, 10,000-11,500’. Pakapaka to granite core, in low and sub- 
summit dwarf forest. Fl. Fr. Feb. 3127. 

Distrib. Borneo (B. N. B. Kinabalu, 11,000’, na AE 

A small tree with white flowers. 


CELASTRACEA. 


PERROTETTIA ALPESTRIS, var. PHILIPPINENSIS, Stapf in Trans. Linn. Soc. 
ser. 2. Bot. iv. (1894) 141. 

Between Koung and Kabayo, 1000’, off the bridle-path, in sec. forest. Fl. 
Feb. 4292. 

Distrib. Borneo (B. N. B. Dahobang river, 8000’, Haviland). Philippines. 

Tree, 20 m. in height, with white flowers. In the above specimens the 
flowers are all tetramerous. 


RHAMNACEA. 


ALPHITONIA EXCELSA, Reis. ex Endl. Gen. Pl. 1098. 

Jesselton, in young jungle. Fl. Fr. Jan. 2585. 

Distrib. Borneo (B.N.B. Gaya, Creagh; Sarawak). Philippines, New 
Guinea to N.E. Australia, Sandwich Islands, and Polynesia. 


AMPELIDACEA, 


PTERISANTHES CISSOIDES, Blume, Bijdr. 193. 

Kinabalu, 4000’, Gurulau spur, above Kiau, in primary high forest. FI. 
Fr. Feb. 3994. 

Distrib. Borneo (Brunei? Koon Hill, Low). Malay Peninsula, Java. 

This specimen consists of an inflorescence only, red in colour when 
collected, with green fruits. The shape of the inflorescence, the structure of 
the & flowers and the fruits, and the long pedicels of the marginal flowers 
are characters which agree with the above species. 


TETRASTIGMA PAPILLOSUM, Planch. in DC. Mon. Phan. v. u. 429. 

Apin Apin, 1500’, in sec. forest, abundant. ¢ Feb. 2983. 

Listrib. Borneo (Sarawak ; D. Borneo). Java, Sumatra. 

This vine was very general as a rampant grower in the forest from 

Saas ‘ ; : 

Kaningau to Tambunan. I only noticed the @ plant, which has green, 
sweet-scented flowers. Specimens in the Kew Herbarium show the 9 form, 
and of one labelled “ Lobb, Borneo,” and another from Kuching (Haviland, 
2088) labelled “ flowers pale, slightly scented,” I was allowed to dissect the 
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flowers. My specimens do not show the papillate excrescences on the stem, 
but, as Planchon states in his monograph, this character is not seen on all 
branches. 


Cissus HAsTATA, Mig. Fl. Ind. Bat., Suppl. i. 517. 

Jesselton, in open clearing. FI. Want 2593. 

Distrib. Borneo (BLN. B. Koung, 2000', Haviland). Malay Peninsula, 
Java, Sumatra. 

A fleshy climber with wax-coated stem and red tendrils. 


LegA samBuctna, Willd. Spec. Pl. i. 1177. 

Tenom, 700’, railway track to Melalap, sec. jungle. FI. Fr. Jan. 2818. 

Distrib. Borneo (B. N. B. Kudat, Fraser ; Sarawak ; D. Borneo). India, 
through Indo-China and Malaya to N.E. Australia and Polynesia. 


SAPINDACEA. 


CaRDIOSPERMUM HanicacaBum, Linn. Sp. Pl. 366. 
Kaningau plain, 1000’, near Baiaio river, in short grass on the bridle-path. 
FI. Fr. Feb.. 2970. 

Distrib. Borneo (B.N.B. Bilit, Creagh; Sarawak; D. Borneo). Tropics 
and subtropics generally. 

GUIOA PLEUROPTERIS, Radlk. in Sitzb. Math.-Phys. Acad. Muench. ix 
(1879) 611. 

Jesselton, a small tree in sec. jungle. Fl. Fr. (young) Jan. 2588. 

Distrib. Borneo (B. N..B. Ulu Tawaran, 2000’, Haviland ; Sarawak ; 
D. Borneo). Malay Peninsula, Sumatra, Philippines ; Indo-China. 


ARYTERA LITTORALIS, Blume, Rumphia, 111. 170, forma genuina, Radlk. in lit. 
Tenom, 800-900’, foothills in sec. forest. %. Jan. 2664. 
Distrib. Java, Sumatra, Celebes, Buta and Buru Islands. 
« A fine tree, 20 m. in height, with dark green leaves and masses of white 
inflorescences.” 
forma rufescens, Radlk. in lit. 
Usakan Bay, seashore, abundant. g. March. 4332. 
Distrib. Philippines. 


«“ A tree, fringing the seashore on sandstone spurs, the branches dipping into 
the water, with yellow flowers, the colour being no doubt due to the number 
. 9 ; 
of anthers, as the flowers are just opening. They show the parts in fours 


with 8 anthers.” 
forma angustifolia, Radlk. in lit. 
Tenom, 80-90’, foothills in sec. forest. ¢. 2697. 


Distrib. Java, Sumatra. 
é 5 fi *y en 59 
“Tree, +16 m. in height, with white flowers. 


LINN. JOURN.—BOTANY, VOL. XLII. EP 
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Professor Radlkofer, who kindly determined the above specimens, writes 
as follows :—‘‘ If one distinguishes, as I did many years ago (Sitzb. Math.- 
Phys. Acad. Muench. ix. (1879) 552), Arytera rufescens, Radlk. (Zygolepis 
rufescens, Turez. 1848, Ratonia rufescens, Turez. 1863), A. littoralis, Bl., and 
A. angustifolia, Radlk.,n. 4332 of your plants may be considered as belonging 
to the first, n. 2664 to the second, n. 2697 to the third. 

“ But in the meantime I have got so many intermediate modifications, that 
I am now inclined to consider not only A. angustifolia asa mere form of 
A. littoralis, but also A. rufescens, distinguished only by a more compact 
inflorescence and rather reddish (than yellowish) ferruginous flower parts. 

“The exact names would then be :— 

4332. Arytera littoralis, Bl., forma rufescens, Radlk. in Sitzb. Math.-Phys. Acad. Muench. ix. 
(1879) 555.—Syn. A. rufescens, Radlk. 

2664. 5s sj forma genuina, Radlk. zbid. 

2697. : 4 forma angustifolia, Radlk. abid.—Syn. A. angustifolia, Radlk. 
1, ¢, 582. 

“There is also a var. major, King, which will become a ‘forma major, 
Radlk.’ and to which may be adjoined a ‘forma minor, Radlk.,’ repre- 
sented by some specimens from Cochinchina and so on.” 


OropHora FRUTICOSA, Blume, Rumphia, iii. 142. 

About Tenom and Kaningau, general as undershrub in the sec. forest. F 1. 
Jan. 2625. 

Distrib. Borneo (B. N. B. Kudat, Fraser ; Kudat, Banguey, Tandjong 
Batu, Creagh). Java, Moluccas, and Philippines. 


OTOPHORA IMBRICATA, Blume, Rumphia, iii. 144. 

Tenom, 700-1000’, general in the sec. forest. Fl. Fr. (young), Jan. 2863. 

Distrib. Borneo (Labuan, Motley ; Sarawak ; D. Borneo). 

A most characteristic shrub, +4 m. high, Araléa-like in habit, consisting 
of several simple stems with huge leaves about a metre long, ageregated at 
the apices, and a terminal inflorescence as long as the leaves. The perianth 
of the flowers is red and the fruit yellow in colour when collected. Motley 
notes on a specimen (808, Herb. Kew.) that “ the wood is exceedingly hard 
and is preferred above all others to make hooks for catching alligators’; he 
gives the native name as “ Kayu Mata Hari.” 


HARPULLIA aRBorEA, Radlk. in Sitzb. Math-Phys. Acad. Muench. xvi. 
(1886) 404. 

Kaningau plain, 1000’, near Station, in sec. jungle on banks of stream. 
acne UDO. 

Instrib. Philippines. 

This plant was kindly determined for me by Mr. Wright, as closely allied 
to H/. arborea, Blume. On dissection of a flower (52081, Loher, Herb. Kew.) 
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the claws of the petals were found little shorter than in the above, and 


the calyx perhaps slightly more villous, otherwise there was no estimable 
difference. : 


ANACARDIAGEA. 


BUCHANANIA FLORIDA, Schauer, var. LUCIDA, Engl. in DC, Monog. 180. 
Jesselton, 100’, in young jungle. FI. Fr. Jan. 2586. 


Distrib. Borneo (Labuan, Lobb ; Sarawak; D. Borneo). Java, Sumatra, 
Philippines. 


. *Semecarpus Bunpuryana, Gibbs, sp. nov. 

Frutex amplissimus. Folia ad apices ramulorum congesta, elongato- 
obovata, obcordata, supra glaberrima, coriacea, nervis primariis arcuatis 
supra planis albidis subtus prominentibus sparse hyalino-pilosulis, petiolo 
decurrente. Panicula laxa, quam folia brevior, floribus glomerulatis pauci- 
floris unilateralibus polygamis; pedicelli hirsuti, supra medio articulati, ad 
basin bracteis squamosis hirsutis onusti. Sepala minuta, glabra, ciliata, 
acuta, valvata.. Petala lanceolata, oblonga, glabra, apice inflexa, acuta, 
valvata. los g ovario rudimentario glabro. Flos ? disco annulario, 
staminibus ovarium superantibus, stylo trifido, stigmate capitato. Drupa 
ignota. 

Hab. Kinabalu, Kiau, on the bridle-path to Koung, in sec. forest. FI. 
Feb. 3964. 

A shrub or small tree of Avralia-like habit, the large leaves being aggre- 
gated towards the ends of the branches. The largest leaf on the specimen is 
4 dm. long and 1°5 dm. broad near the apex, where it is suddenly contracted 
into a cuspidate point, more or less Lem. long; the lamina narrows gradually 
into the petiole, until only 1°3 em. broad at the obcordate, almost auriculate 
base ; the petiole is +0°5 mm. in length, and the leaves may be almost 
described as subsessile. The inflorescence is 2 dm. long, branching sparsely; 
with the white flowers arranged in half-whorls at intervals on the secondary 
rhachis. The pedicels are 3 mm. in length ; the lobes of the calyx are 1 mm. 
long and longitudinally veined, as are also the petals, which are 5 mm. long 
and 2 mm. broad. In the ¢ flower the stamens are 3 mm. in length, slightly 
fleshy, with a very minute rudimentary ovary ; in the flower the stamens 
are the same length as the ovary, which is +2°5 mm. high and 3 mm. broad, 
the styles and stigma being 1 mm. long and rather laterally inserted. 

This plant is nearest to S. magnifica, K. Schum., which it resembles in the 
‘shape and size of the leaves, but it differs in the glabrous habit, the few 
flowered glomerules, and the lax inflorescence. The leaves show glaucous 
undersides with the veins less numerous and more arcuate, 

This species has been named in honour Of Mien “He WW. L. Bunbury, 
District Officer, to whom I was indebted for much thoughtful kindness 


during my stay in N. Keppel. 


FQ 
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LEGUMINOSA. (EH. G. Baker.) 


CROTALARIA VERRUCOSA, Linn. Sp. Pl. 715. 
Melalap, 800’, sandbanks in the Pengallan river. Fl. Fr. 2743. 
Distrib. Borneo (B. N. B. Kudat, Fraser ; Sarawak). Widely distributed 


in the tropics. 


Uvaria orinita, Desv. Journ. Bot. i. (1813) 123. 

Between Tenom and Melalap, 700’, open “Lalang” flats. FI. Jan. 
2725. 

Distrib. Borneo (B. N. B. Banks of Tuwaran River, Burbidge; D. Borneo). 
Widely distributed. 


INpIGOFERA HIRSUTA, Linn. Sp. Pl. 751. 
Kaningau plain, near Station, 1000’, in open “ Lalang.” Fl. Jan. 2971. 
Distrib. Widely distributed. 


SMITHIA CONFERTA, Smith in Rees Cycl. xxxiii. no. 2 (1816). 

Kaningau plain, near Station, 1000’, in open, amongst “ Lalang.” Fl. Jan. 
2944. 

Distrib. Java, Timor, N. Australia ; China and India. 

“ Flowers yellow.” 


Apinopotrys NIEUWENHUISH, Dunn in Kew Bull. (1911) 196. 

Milletia Niewwenhwsi, J. J. Smith in Bull. Dép. Agric. Ind. Néerl. iii. 
(1906) 17. 

Tenom, 700-900’, general in sec. forest. Fl. Jan. 2683. 

“Liane with thick contorted stems and huge cauline inflorescence. 
Flowers brown-red.” 


Distriv. Borneo (D. Borneo). 


. 1 fee 5B ; 5 a enn: 

Forpra Gippsiz, Dunn § Bak. fil. in Kew Bull. (1911) 64, name only. 

Arbuscula sec. cl. detectorem usque ad 7 m. alta. Folia imparipinnata, 
circiter 5-juga, foliolis glabris coriaceis ovatis vel oblongo-ovatis apice 
mucronatis apice ipso obtusis basi rotundatis vel subcuneatis, foliolis dis- 
talibus + 17 cm. longis et 5°0-5°5 em. latis, foliolis proximis + 10 em. 
longis + 5°3 cm. latis, omnibus penninerviis, nerviis arcuatis. Flores parvi- 
usculi, secus rhachem fasciculati, in racemos dispositi. Racemi circiter 
18-23 cm. longi, axillares, apices versus ramorum posite. Rhachis fusco- vel 
ferrugineo-pubescens. Calyw totus 2°0-2°5 mm. longus, dentibus brevissimis. 
Pedicelli quam calyx seepissime breviores.  Veaillum extus pubescens cum 
ungue brevi 8°O-9 mm. longum. Ale basi unguiculate, oblonge, carine 
subeequilonge. Carina nayiculariformis, apice obtusa, cum ungue 8°5-9 mm. 
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longa. Ovarium lineare, pubescens, sessile, biovulatum. Stylus inflexus, teres, 
stigmate parvo terminali. : 

Hab. Tambunan plain, near Station, open scrub, sandy soil. Feb. 3001. 

A small tree about 7 m. high. The young foliage is red and the in- 
florescence is cauline and axillary. The flowers are purple. 

This seems to agree with Hose, No. 334 in Herb. Kew., from Baram, and 
with Haviland, No. 3280, also from North Borneo. 


« 


Fig. 1. 


dh 
Q 


rom 


Fordia Gibbsie, Dunn & Bak. fil. A. Inflorescence with part of leaf; B. Whole leaf, 
much reduced; C. Flower; D. Keel; E. Wing; F. Longitudinal section of ovary 
and calyx. 


: ; : A choc eee 
The pod in these specimens is oblanceolate, + 8 cm. long and + 21 mm, 
cbroad. 7 
The genus Fordia has hitherto been known only by one species from 
China, which is characterised by having an erect stem with clusters of 
racemes on the old wood. ‘The ovary is always biovulate, and the pod 
- 2-seeded. 
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Desmopium Scape, DC. Prod. ii. 334. 

Bundu Tuhan, 1000’, clearings. Fl. Feb. 4317. 

Distrib. Borneo (B. N. B. Kinabalu, 4000’, Haviland). Widely 
distributed. 

Also seen at Lobang rock at 4500’. 


Drsmopium PotycarpuM, DC, Prod. i. 334. 

Tenom, 800’, behind the Residency on the old bridle-path, in sec. forest. 
Fl. Jan. 2923. Kaningau plain, near Station, in open “ Lalang.” FI. Jan. 
2952. 

Distrib. Widely distributed. 


DzsMODIUM HETEROPHYLLUM, DC. Prod. ii. 334. 

Bridle-path from Tenom to Melalap, 900’, in open clearing. FI. Jan. 
2858. 

Distrib. Widely distributed. 


ALYSICARPUS VAGINATUS, J)C. Prod. ii. 353. 
Kaningau plain, near Station, 1000’, in open “‘ Lalang.” Fl. Jan, 2958. 
Distrib. Widely distributed. 


ERYTHRINA LITHOSPERMA, Jig. Fl. Ind. Bat. i. 1. 209, forma. 

Tenom to Kaningau, 700-1000’, general in sec. forest. Fl, Jan. 2907. 

Distrib. Borneo (Sarawak). Java, Sumatra, Philippines ; Indo-China. 

‘“A graceful tree, 26 m., deciduous, with scarlet flowers. Native name 
‘ Dadap utan,’ in contradistinction to the ‘ Dadap, or F. indica, Lam., which 
is planted about the ‘ campongs’ and recognised as introduced.” 


Mucuna pruriens, DC. Prod. ii. 405. 

Tenom, 700’, in clearings and Chinese gardens, general. FI. Fr. Jan. 
2622. , 

Distrib. Widely distributed. 


DiocLEA REFLEXA, Hook. f. in Niger Flora, 306. 
Between Korikot and Mensangau, 2000’, in sec. forest. Fl. Jan. 3026. 


Distrib. Borneo (B. N. B. Penkulu Ampat, Haviland ; D. Borneo). 
Philippines ; tropical Asia and Africa. 


CANAVALIA OBTUSIFOLIA, DC. Prod. ii. 404. 

Melalap, 800’, general in open country by the river, amongst “ Lalang,” 
and along the edge of the sec. forest. Fl. Jan. 2738. 

Distrib. Widely distributed in the tropics. 

There are several specimens labelled C. obtusifolia in Herb. Kew. from 


ia <7 
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maritime situations in Borneo ; they, Mr. Craib tells me, are referable to 


C. lineata, DC. 


FLEMINGIA STROBILIFERA, Ait. Hort. Kew. ed. 2. iv. 350. 

Tenom, 700’, general in recent clearings and along the edge of the sec. 
forest. Fl. Fr. 2842. 

Listrib. Borneo (B.N.B. Banggi, Fraser ; Sarawak). Malaya, India. 


DerRIs MALACCENSIS, Prain in Journ. R. As. Soc. Beng. lxvi. (1897) 107. 

Melalap, 700’, in sec. forest. Fl. Jan. 2848. 

Distrib. Malay Peninsula. | 

‘‘ Liane, stem twiner, with pink flowers.” I am indebted to Mr. H. N. 
Ridley for this identification. 


Derris Korruarstana, Blume, ex Mig. Fl. Ind. Bat. i. 143. 

Tenom and Melalap, 700-900’, general in sec. forest. Fl. Jan. 2807. 
Distrib. Borneo (D. Borneo). Sumatra. 

** Liane, with light pink flowers.” 


SopHora TOMENTOSA, Linn. Sp. Pl. 373. 

Usakan Bay, lining the beach in places. Fl. March. 3121. 

Distrib. Borneo (B. N. B. Kudat, Fraser, Pulo tiga, Creagh ; Sarawak). 
Widely distributed. 


BAPHIA BORNEENSIS Oliver in Hook. Ic, Pl. t. 2456. 

Tenom, near the Residency, 700', along the edge of the sec. forest. 
Hie Jane 3120, 

Distrib. Borneo (B. N. B. Sandakan, Creagh ; Brunei ; Sarawak). 


“Shrub, 3 m. in height, with white flowers.” 


CasaLpinia Nuea, Ait. Hort. Kew. ed. 2. iil. 32. 
Usakan Bay, seashore. FI. March. 4326. 
Distrib. Borneo (B. N. B. Sandakan, Creagh; Sarawak; D. Borneo). 


Widely distributed. 


Cassta Noposa, Buch.-Ham. ex Roxb. Hort. Beng. [31]; Fl. Ind. ii. 336. 

Tenom to Tambunan, 700-2000’, general in sec. forest. Fl. Fr. Jan. 
2828. 

Distrib. Borneo (D. Borneo). Philippines ; tropical Asia. 

“ A tree, about 26 m., with lovely salmon-pink flowers and pods 15-70 cm. 


long.” 
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Parkra Roxsureut, G. Don, Gen. Syst. ii. 397. 

Tenom to Kaningau, 700-1000’, general in sec. forest. Fr. Jan. 3122. 

Distrib. Borneo (Sarawak). Malay Peninsula, Java, Philippines ; Indo- 
China and India. | Cultivated sparingly. 

“A splendid forest tree, 26-38 m. in height, with white trunk and 
spreading crown, only seen leafless and in fruit. The seeds are valued 
for colic.” 


ALBIZZIA MYRIOPHYLLA, Benth. in'Hook. Lond. Journ. Bot. iii. (1844) 90. 

Tenom, 700’, a scrambler, ‘in clearings and ‘in sec. forest, covering large 
areas. Fl. (yellow) Jan. 2636. Kaningau’ plain, 1000’, near Station. 
Fr. 2945. 

Distrib. Tropical and sub-tropical Asia. 


*PITHECOLOBIUM ANGULATUM, Benth. in Hook. Lond. Journ. Bot. ii. 
(1844) 208. ' 

Kinabalu, Kiau, up to 5000’, in sec. and in high forest. FI. Fr. Feb. 
3973. 

Distrib. Malay Peninsula. Tropical Asia. 

“A tree 10-20 m. high, with white flowers. Seen from Tambunan to 
Koung.” 


PITHECOLOBIUM FascIcuLATUM, Benth. in Hook. Lond. Journ. Bot. iii. 
(1844) 208. 

Tenom, 700’, general. Fl. Fr. Jan. 2720. 

Distrib, Borneo (B. N. B. Ulu Tawaran, Haviland; Sarawak). Java, 
Philippines ; India and Ceylon. 


“Scandent liane, with orange pod and black seeds, covered with 
blue wax.” 


ROSACEZ. 


Rusus eLomeratus, Blume, Bijdr. 1111. 

Kinabalu, 5000’, Gurulau spur, above Kiau, in high forest. Fl. Fr. Feb. 
3989. 

Distrib. Borneo (B, N. B. Kiau and Koung, Burbidge : Marisinsing, 
Murudu Bay, Fraser: Kinabalu, 6000’, Haviland ; Sarawak). Malaya. 


Rusus monuccanus, Linn. Sp. Pl. ed. 2. 707. 

Tenom, 800’, bridle-path to Melalap, in sec. jungle. Fl. Fr. Jan. 2856. 

Instrib. Borneo (B. N. B. Labuan, Burbidge; D. Borneo). Malaya, 
Philippines ; Indo-China and India. 
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RvBus FRAXINIFOLIUS, Poir. Encye. vi. 242. 
Kinabalu, 6000’, slopes above Lobang rock, undergrowth in high forest. 
Fl. Fr. (young) Feb. ©4114. 


Distrib. Borneo (B. N. B. Kinabalu, 5000’, ee Kiau, 3000’, Haviland). 
Malay Archipelago, Philippines. 


PoTENTILLA LEUCONOTA, D. Don, Prodr. Fl. Nepal. 230, var. BORNEENSIS, 
Stapfin Trans. Linn, Soc. ser. 2. Bot. iv. (1894) 146. 

Kinabalu, 13,000’, granite core, in cracks of granite. Fl. Fr. Feb. 
4178. 

Distrib. Borneo (B. N. B. Kinabalu, 11,000-13,000', Low, Haviland). Of 
species, Himalayas to Yunnan; New Guinea. 


. Porentirta Moontana, Wight, Ic. t, 233, var. KINABALUENSIS, Stapf in 
Trans. Linn. Soc. ser. 2. Bot. iv. (1894) 146. 
_ Kinabalu, 12,500’, granite core by Kadamaian, in cracks. Fl. fr. Feb. 
4183. 
Distrib. Borneo (B. N. B. Kinabalu, 11,000', Haviland). Of species, 
Borneo, Ceylon, Himalayas to Khasia Hills. 


POTENTILLA PARVULA, Stapf in Hook. Ie. Pl. t. 2294. 
Kinabalu, 12,000-13,000’, granite core, cracks in granite. Fl. Feb. 4208. 
Distrib. Borneo (B. N. B. Kinabalu, 11,000’, Low, Haviland). 


STRANVASIA INTEGRIFOLIA, Stapf in Hook, Ic. Pl. 2295. 

Kinabalu, 10,000’, Pakapaka cave, banks of Kadamaian torrent, in sheltered 
forest, abundant. Fl. Feb. 4206. 

Distrib. Borneo (B. N. B. Kinabalu, 11,500-13,000', Haviland). 


SAXIFRAGACEA. 


Dicuroa FEBRIFUGA, Lour, Fl. Cochinch. 301. 

Between Tambunan and Patau Patau, 2000’, by stream, in sec. forest. 
Fl. Feb. 3018. 

Distrib. Borneo (B. N. B. Tuwaran river, near Bungol, Burbidge: Koung, 
2000', Haviland ; Sarawak). Malay Peninsula, Java, Sumatra, Celebes, 
New Guinea ; Indo-China to Himalayas. 


Trea MACROPHYLLA, Wall. in Roxb. Fl. Ind, ii. 419 (1824). 

Kiau, 3000’, on the bridle-path to Koung, in sec. forest. Fl. Feb. 3963. 
Distrib. Borneo (B. N. B. Ulu Tuwaran, Haviland ; Sarawak). Java, 
Sumatra, Philippines ; Indo-China to Hastern Himalayas. 

A small tree with green flowers. 
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Potyosma Hooxert, Stapf in Hook. Ic. Pl. t. 2296. 

Kinabalu, Pakapaka cave, 10,000’, common in low forest. FI. Fr. 4263. 
Distrib. Borneo (B. N. B. Kinabalu, 8000-10,000', Low, Bere 

A tree with dingy purple flowers. 


PoLYosMA BRACTEOSUM, Stapf Ap Trans. Linn. Soc. ser. 2. Bot. iv. 
(1894) 148. 

Kinabalu, 10,000’, Pakapaka cave, in low forest. Fl. Feb. 4259. 

Distrib. Borneo (B. N. B. Kinabalu, 9000’, Haviland). 

A tree, common about Pakapaka, with brownish-pink flowers. 


DROSERACEZ. 


Drosera Burmannu, Vahl, Symbol. iii. 50 (1794). 

Jesselton, near the race-course, in a sandy bog by the railway. Fl. Fr. 
Jan. 2093. 

Distrib. Borneo (Labuan, Motley, Burbidge ; Brunei). Malay Peninsula, 
Java, Celebes, to N.E. Australia ; Japan, Indo-China, and India. 


Drosera SPATHULATA, Labill. Pl. Nov. Holl. i. 79, t. 106. f. 1. 

Kinabalu, 5000’, Maraiparai spur, on serpentine formation, in damp 
ground, Fl. Feb. 4040. 

Distrib. Borneo (B.N.B. Kinabalu, Maraiparai spur, 5500’, Low, Havi- 
land). South Japan, China, and Philippines. E. Australia and New 
Zealand. 


HALORAGACE A. 


Haoracis Micrantua, R. Br. ex Sieb. § Zuce. Fl. Jap. Fam. Nat. i. 25. 

Kinabalu, granite core, cracks in granite, abundant. FI. Fr. Feb. 
4308. 

Instrib. Borneo (B. N. B. Kinabalu, 12,000', Haviland). Malay Peninsula 
and Philippines ; Japan, Indo-China and India. Australia and New Zealand. 

This locality has been overlooked in Schindler’s Monograph of the 
Haloragaceze, in the “ Pflanzenreich.” 


RHIZOPHORACEA, 


CARALLIA LucipA, Roxb. Corom. iii. t. 211. 

Between Apin Apin and Tambunan, 2000’, in sec. forest. FI. Feb. 
2992. 

Misirib. Malay Peninsula, Sumatra ; Indo-China to India. 

Tree, with dark green, coriaceous, shining leaves and greenish-white, 
scented flowers. It agrees with Roxburgh’s type in the British Museum, 
distributed from the Calcutta Gardens. 
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ANISOPHYLLEA TRAPEZOIDALIS, Baill. Adans. iii. ( 1862) 24 & 36. 
Jesselton, on open sandstone spurs, scattered. Veg. Jan. 2582. 


Distrib. Borneo (Sarawak), Malay Peninsula, Sumatra, Java, Banka, 
and Philippines. 


COMBRETACEAE. 


LUMNITZERA COCCINEA, Wight et Arn. Prod. ii. 316. 

Labuan, ditches. FI. March. 3046. Also common at Jesselton, Abai, 
and Menkabong, on the outside fringe of mangrove-belts. 

Distrib. Borneo (Labuan, Creagh; Sarawak). Through Malaya, the 
Pacific Islands, and N.E. Australia. Indo-China and Ceylon ; Seychelles. 


MYRTACE A. 


LEPTOSPERMUM RECURVUM, Hook. f. in Hook. Ic. Pl, t. 893. 
Kinabalu, Pakapaka to top. Fl. 3045. Above and below Pakapaka cave, 
. 10,000". Fl. 4266. Cracks in granite core to summit, 11,500-13,000’. 
Fl. Feb. 4200. 
Distrib. Borneo (B. N. B. Kinabalu, from 7000' to top of mountain, Low, 
11,000-13,000’, Haviland). 


LeprrosPERMUM JAVANICUM, Blume, Bijdr. 1100, n. 69. 

Kinabalu, 7700-11,000’, Kamburangau to sub-summit dwarf forest. Fl. 
3044. Kamburangau, a small tree. Fl. Feb. 4147. 

Distrib. Borneo (B. N. B. Kinabalu, 7700’, Haviland). Malay Peninsula, 
Sumatra, Java, Celebes ; Indo-China. 

This tree is very typical on the disintegrated serpentine ridge of the 
mountain, as the spreading flat-topped habit gives a Japanese effect to the 
vegetation. It may be described as gregarious, but never massed. 


LEProsPpERMUM JAVANICUM, Blume, J. c., var. ? 

Kinabalu, 5000-5500’, Maraiparai spur, on serpentine. FJ. Feb. 4049. 

A small tree, 10 m.in height. This plant forms a striking intermediate 
between L. javanicwum and L, recurvum. In habit and pubescence it 
approaches the former, but in the size of the flowers it agrees with the 
latter. The leaves may be described as intermediate, showing the small size, 
obtuse apex, and coriaceous texture of the latter, but they are not reflexed. 
Neither of these two species has previously been collected on the Maraiparai 


spur. 
B#cKEA FRUTESCENS, Linn. Sp. Pl. 358. 


Jesselton, 700’, open sandstone spurs. Fl. Jane 2577, 
Distrib. Borneo (B.N.B. Balambangan Island, Fraser 5 Creagh ; Pulo 
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Bahala, Sandakan Bay, Ridley). Malay Peninsula, Sumatra, Java, oy 
Guinea ; Japan and Indo-China. Also seen at Patau Patau, at 2000’, a 
a small patch on the top of the ridge, and on Tambunan plain, at 2000’, 
forming a dense association in both cases. 


DrcasPerMUM PANIcuLATUM, Kurz in Journ. R. As. Soe. Beng. xvi. 1. 
(1877) 61. 

Tambunan plain, near Station, 2000’, a shrub in open sec. jungle. Fl. 
Feb. 3009. Between Koung and Kabayo, 1000’, a tree in sec. forest. 
Fl. March. 4288. : 

Distrib. Borneo (B. N. B. Balambangan Island, Kudat, Fraser: Bai, 
Ridley ; Koung, 2000’, Haviland ; Sarawak). India to Indo-China, Anda- 


mans, Malay Peninsula, Java, Sumatra, Timor, New Guinea. 


Rwopomyrivus ToMENTOSUS, Wight, Spicil. Neilgherr. i. 60, t. 71. 

Jesselton, common on edge of sec. jungle. FI. Fr. Jan. 2589. 

Distrib. Borneo (B.N. B. Sandakan and Balambangan Island, Creagh : 
“Balambangan Island, Fraser: Labuan, open jungle, Burbidge ; Brunei ; 
Sarawak; D. Borneo). Malay Peninsula, Java, Sumatra, Banka, and 
Philippines ; Japan, Indo-China to 8. India and Ceylon. 


Myrrus Fiavipa, Stapf in Hook. Ic. Pl. t. 2290. 

Kinabalu, 7500-10,000’, Kamburangau to Pakapaka cave. Fl. Feb, 
4284. 

Distrib. Borneo (B. N. B. Kinabalu, Maraiparai spur, 5500’ ; Temburengo, 
7700’, Haviland). 


Syzycium Cumineranum, Gibbs (comb. noy.). 

Eugenia Cumingiana, Vidal, Phan. Cuming. Philipp. 173. 

Between Tambunan and Patau Patau, 2500’, in sec. forest. FI. Fr. 
(young) Feb. 3021. 

Distrib. Borneo (B.N. B. Gaya, Creagh). Philippines. 

A tree with shining leaves and yellow flowers; the yellow colour was 
probably due to the stamens being exposed, as the flowers are most minute. 
On careful comparison with Vidal’s description and type at Kew, this plant 
seems to agree with the above species. 


SyzYGIuM ZEYLANICUM, DC. iii. 260. 

Near Apin Apin, 1500’, clearing in sec. forest. Fl. Feb. 2979. 

Distrib. Borneo (B. N. B. Sandakan, Creagh; Sarawak). Malay Peninsula, 
Java: India. 

A small tree, about 13 m. in height, with glossy leaves of myrtle-like 
texture and masses of white flowers. 
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JAMBOSA RUFO-TOMENTOSA, Gibbs, sp. nov. 

Arbor. Ramuli teretes, in sicco rugosi, cinerascentes, rufo-pilosi. Folia 
opposita, petiolata, elliptico-oblonga, acuminata, basi cordata, nervis subtus. 
prominentibus fulvo-tomentosis, nervo intramarginali flexuoso conspicuo, 
supra fulvo-virescentia, subtus pallide ochracea, punctulata, punctis subtus. 
conspicuis. Panicule cymose, terminales vel axillares, paucifloree, rhachi 
brevi crassa terete, floribus 5-20 confertis. Pedicelli breves, sub calyce 
articulati, apice bracteolis 2 minutis trigonis instructi. Alabastrum elongato- 
obeonicum, paullum turbinatum ; lobi 4, rotundi, ampli, imbricati, eequales. 
Stylus elongatus. Ovarium biloculare, multiovulatum. 

Hab. Apin Apin to Tambunan, 1500-2000’, in open and sec. forest. Fl, 
Feb. 2990, 3017, brs. 

The leaves of this plant are dull on the upper surface and lighter under- 
neath in the natural state, and they vary from 5:5 cm. to 2 dm. in length 
and 2 to.4em.in breadth. The inflorescence as a rule is not dense, the 
small cymes being mostly trichotomously disposed. The entire cyme is 5 cm. 


_long, including the peduncle, which is 2 em. long, the primary rays being 


1 em. and the secondary 5 em. in length ; the middle flower is sessile in each 
trichotomous cyme. The calyx narrows down into the pedicel, the tube 
being 2 cm. long and 7 mm. broad, with lobes 4 mm. in length, concave- 
rounded, and reflexed in fruit. The large white petals are clawed, with 
a concave, gland-dotted limb, hairy on the outer surface, about 2 cm. long 
and 7°8 mm. broad, the claw being 4 mm. in length and 3 m. in breadth. 
The longest filaments are 2°2 cm. and the anthers 1 mm. long. The style is 
3°5 em. in length. x 

This plant is conspicuous from the rufous brown tomentum, which clothes 
the stem, petioles, peduncles, pedicels, and calyx. In this respect it cannot 
be compared with any known species of Jambosa. It has been collected by 
Haviland in Sarawak (Herb. Mus. Brit., Haviland, 992, “small tree, hairs 
on calyx. White. 5-6 ft. high.”). ; ; 

T found it fairly common in the interior between Apin Apin and Tambunan 
and also between Tambunan and Korikot, where it grows in the open. The 
leaves and flowers are smaller and the latter denser aud more aggregated, 
with lateral cymes in the axils of the leaves immediately subtending the 
terminal cyme, while the rufous hairs are not so long or thick. That is the 
case with most of the following numbers of Haviland’s at Kew, which are 
apparently referable to this species, viz., 970 (calyx pink, petals ae stamens 
white) ; 3380 ; 992 (hairs on calyx red or pale, 10 ft. tall) ; 1698. In the 
forest this species is semi-scandent, as is so often the case with tropical 
plants, sending long flexible branches through the eproongine foliage, and 
its cymes have fewer and larger flowers. This state is shown in my 


no. 3017, which consists only of a few flowers and buds put up in 
; - ) 
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formalin, but Haviland’s no. 992 is a perfect example of the forest form, 
the hairs being very long and the leaves much larger than in any of my 
specimens. 


MELASTOMACE®. (0. Stapr and Miss M. L. Green.) 


Buastus Cognauxu, Stapf in Hook. Ic. Pl. t. 2311 & in Trans. Linn. 
‘Soc. ser. 2. Bot. iv. (1894) 154. 

Kinabalu, above Lobang rock, 6000’, in high forest. FI. Feb. 4119. 

Distrib. Borneo (B. N. B. Kinabalu, Penokok, 4000-6000', Haviland ; 
Sarawak). 

“A tree with white flowers.” 


ANERINCLEISTUS BeEccaru, Cogn. in DC. Mon. Phanerog. vol. vii. 
(Melast.) 478. 
Sarawak, Mt, Matang, 2000’, in high forest. FI. March. 4425. 


Distrib. Borneo (Sarawak). 


SONERILA TENUIFOLIA, Blume in Flora, xiv. (1831) p. 491. 

Kinabalu, Maraiparai spur, 4000-4500',-in forest undergrowth. Fl. Feb. 
4068. 

Distrib. Borneo (B.N.B. Kinabalu, Penokok, 6000’, Low ; 3500’, Havi- 
dand; D. Borneo). Malaya from Sumatra and Malacca to Borneo. 


SoNERILA ORASSIUSCULA, Stapf in Trans. Linn. Soc. ser. 2. Bot. 
(1894) 156. » 


Kinabalu, between Kamburangau and Pakapaka, in mossy forest. Fl. 
Feb. 4223. 


Distrib. Borneo (B. N. B. Kinabalu, 9000’, Burbidge, Haviland). 
“ Underside of leaves purple.” 


lv. 


SONERILA PULCHELLA, Stapf in Trans. Linn. Soc. ser. 2. Bot. iv. (1894) 
Ue 

Kinabalu, slopes above Lobang rock, 6000’, in high forest. Fl. Feb. 
4121. 

Instrib. Borneo (B.N. B. Kinabalu, Burbidge ; Penokok, 3500’, Haviland). 

When describing this species I compared it with S. picta, Griff., and 
observed that it differed from it solely in the shape of the leaves. I added, 
however, that I had seen only a single anther, and this was broken in the 
middle. Miss Gibbs’s specimens possess well-preserved anthers. They are 
1-5 mm. long, ovate-oblong and obtuse, and therefore rather different from 
those of S. picta, so that the similarity of the two species is, after all, not so 


great. I would also add that both her specimens have non-variegated leaves 
> . = et 
as has one of Haviland’s.—O. 8. 
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SONERILA MACULATA, Rowd., var. GLABRATA, Stapf in Trans. Linn. Soe. 
ser. 2. Bot. iv. (1894) 157. 

Between Apin Apin and Tambunan, 2000’, carpeting in secondary jungle, 
13dm. high. Fl. Feb. 2985, 

Distrib. Borneo (B. N.B. Kinabalu, 6000', Haviland). 


PHYLLAGATHIS ELLIPTICA, Stapf in Hook. Ic. Pl. t. 2279 § in’ Trans. 
Linn. Soe. ser. 2. Bot. iv. (1894) 128. 

Kinabalu, Kiau, on the Gurulau spur, 5500’, in high-forest undergrowth. 
Fl. Feb. 4422. 

Distrib. Borneo (B. N. B. Kinabalu, 4000-5000', Low, Haviland). 


Marumia pacnyGyna, Korth. Verh. Nat. Glesch. Bot. 242, t. 59. 

Sarawak, Mt. Matang, 1000’, near Kuching, in a clearing by “ Vallom- 
brosa.” Fl. March. 4424. 

Inistrib. Borneo (B.N. B. Kinabalu, 3000’, Penokok, Haviland ; Sarawak ; 
D. Borneo). 

Miss Gibbs describes the flowers as “ lovely white,’ 
Haviland’s statement, whilst Korthals figures them pink. 


> which agrees with 


DissocHATA RUBIGINOSA, Stapf, sp. nov.; affinis D. intermedia, Bl., sed 
foliis firmioribus, indumento magis rudi, inflorescentize ramis ramulisque 
robustioribus brevioribusque, antheris sursum minus attenuatis appendicibus 
anticis brevioribus distincta; etiam JD. celebice comparanda, sed floribus 
majoribus et antheris magis elongatis recedens. 

Frutee scandens, ramis teretibus, junioribus ut foliorum pagina inferiore 
paniculis calycibusque rufo-stellato-furfuraceo-tomentosis. Molia oblonga, 
basi rotundata, apice in acumen lineare plerumque obtusum sensim vel subito 
attenuata, 7-8 cm. longa, 3-4 cm. lata, supra saturate viridia, subtus rufa, 
subcoriacea, 5-nervia, nervis venisque transversis subtus prominentibus ; 
petiolus 7-10 mm. longus. Panicula pyramidalis, densiuscula, 7-10 cm. 
longa, basi 6-8 cm. lata ; pedicelli 1-4 mm. longi. Caly# anguste cam- 
panulatus, cum limbo latiusculo obscure late-lobato 5 mm, longus. Petala 
rosea, ovata, obtusiuscula, 6 mm. longa (in alabastris maturis). Stamina 4; 
anthere basifixee, lanceolatze, apice obtusiuscule, in alabastro 4 mm. longe, 
appendicibus anticis setiformibus, appendice postico triangulari, 1 mm. longo. 
Stylus 9 mm. longus. Fructus ovoideo-globosus, 7 mm. longus, demum 
glabrescens.—D. intermedia, Cogn. in DC. Mon. Phan. vii. (Melastom.), 562, 
in parte, non Bl. ; Melastoma rubiginosum, Wall. Cat. n. 4052 in parte. 

Kinabalu, Gurulau spur, in high forest, 3500' ; no. 3977. 

Nearly the whole of Wallich’s Melastoma rubiginosum from Penang 
(no. 4052) belongs to this species, as also a specimen collected by Helfer 
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in Tenasserim (14.1.1839) and distributed under no. 2286. A Dissocheta 
collected by Haviland on Mt. Matang, Sarawak, at 750 m. is also referable 
to D. rubiginosa. None of these specimens have fully developed open 
flowers. Hence the dimensions given are liable to correction. 


DissOCHATA MACROSEPALA, Stapf, sp. nov. ; ob calycis lobos lineari-oblongos 
3-4 mm. longos persistentes insignis, an sectioni Dissochetops: adnumeranda ? 

Frutex vage scandens, ramis teretibus, junioribus ut foliorum pagina 
inferiore paniculis calycibusque rufo-stellato-furfuraceis. Folia ovata, basi 
breviter cordata, subito in acumen tenue 5-6 mm. longum contracta, acumine 
interdum reflexo, circiter 6 cm. longa, 3-3°5 cm. lata, coriacea, subtus rufa, 
5—7-nervia, nervis venisque supra immersis subtus prominentibus; petiolus 
circiter 0°5 cm. longus. Panicula 12 cm. longa vel longior et ramis e foliorum 
summorum axillis aucta, basi 12-14 cm. lata, laxa; pedicelli 3-4 mm. vel 
cum ramulo subtendente ad 12 mm. longi. Calyx campanulatus; tubus 
5-6 mm. longus; limbus alte 4-lobus, lobis lineari-oblongis obtusiusculis 
post anthesin paulo auctis patulis persistentibus ad 4°5 mm. longis. Petala 
rosea, late ovata, apiculata, 5-6 mm. longa. Stamina 4 ; filamenta 5-6 mm. 
longa ; antherze basifixes, subulatee, connectivo basi producto, antice appendi- 
cibus 2 setiformibus vix 1 mm. longis instructs, postice breviter calcarate, 
calcare subquadrato. Stylus 8 mm. longus. Fructus ignotus. 

Hab. Ridge above Bundu Tuhan, 3000’, in secondary jungle. Fl. Feb. 
S008: 

Technically this might, but for the persistent calyx-segments, be referred 
to the section Dissochetopsis ; but I have not seen a specimen of D. Schu- 
mannit, the only species, of which it consists. 


*MEDINILLA SPECIOSA, Blume in Flora, 515 (1831). 


Kinabalu, Tenumpok ridge, 1000-2000’, Kadamaian river, in secondary 
jungle. Fl. Feb. 48320. 
Distrib. Malay Peninsula, Java, Sumatra, and Moluccas. 


ASTRONIA SMILACIFOLIA, Triana, Melastom. in Trans. Linn. Soc., Bot. 
xxvill. (1871) 152. 

Mensangau, 2000’, in secondary forest, a tree with white flowers. Fl. Feb. 
3035. 

Distrib. So far onty known from the Malay Peninsula and Penang. 


PTERNANDRA C&RULESCENS, Jack in Malay. Misc. ii. No. vii. 61 (1822). 
Kotabelud, 500’, on sandstone hills in open forest. Fl. March. 4342. 
Distrib. Malay Peninsula. 

“A tree, 18 m. high, with blue flowers.” 

We also refer to this species the following numbers of Beccari’s Borneo. 
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collection, 3141, 3275, 3363, and Haviland’s 543 and 2203 from Kuching. 
Beccari, 1962, may represent another species, whilst his 700 and 3768 bee 
have not ee seen by us. All of Beccari’s specimens quoted here are 
enumerated under P. capitellata, Jack, in Cogniaux’s ‘Monograph of the 
Melastomacez,’ but P. capitellata, Jack, is an obscure plant. Jack himself 
never published a description of it, and Wallich marked his 4079 when 
he distributed it under that name with a sign of interrogation. The plant 
represented by 4079 in Wallich’s herbarium is a very reer species, 
which we know only from the Malay Peninsula CWaliehe 4079; Maingay, 
1568 ; King, 4th March, 1879; King’s coll., 4856 ; Helfer, 2279 ; Curtis, 
Penang, 67 ; Scortechini, 43). It also includes, at least in part, Naudin’s 
P. medinilliformis. Of the remaining specimens, quoted by Cogniaux under 
P. capitellata, Teijsmann’s plant from the island of Bangka was described as 
EHwyckia Korthalsiana by Miquel, and referred to Pternandra as P. Kort- 
halsiana by Triana. It is distinct from the large-leaved P. capitellata of 
Wallich. In a similar way P. cerulescens of Cogniaux seems to be a 
composite species. P. caerulescens was well described by Jack, and is in 
- our opinion easily recognised in a specimen in Herb. Hooker from Penang, 
marked “nov. genus Roxb.,’? which agrees very well with the Bornean 
specimens quoted above. Wallich’s and Griffith’s specimens quoted by 
Cogniaux under the “type,” are, as far as the Kew material goes, also 
referable to P. cewrulescens. The varieties 8. Jackiana and y. cyanea, however, 
seem to deserve specific rank. 


KipEssIA TESSELLATA, Stapf in Trans. Linn. Soc. ser. 2. Bot. iv. (1894) 
162. 

Kinabalu, Kiau, 2700/, on the bridle-path to Koung, in secondary jungle. 
Fl. Feb. 3969. ~ . 

Distrib. Borneo (B. N. B. Kinabalu, Koung, on the Tampussuk river, 
2000', Haviland). 

« A tree 11 m. high, with light mauve corollas.” 


MEMECYLON LANCEOLATUM, ee in DC. Monogr. Phan. vii. 1157? 
Stapf in Trans. Linn. Soc. ser, 2. Bot. iv. (1894) 162. 

Rayoh hills, Tenom, 1500’, in primary high forest. Fl. Jan. 2898. 

Distrib. Borneo (B.N. B. Kinabalu, 6000’, Haviland). 

“A tree with bluish-white flowers, 17 m. in height.” This is apparently 
the plant, enumerated by me J. c., a some reserve, under M. lanceolatum. 
Unfortunately the material is too scanty to solve the question as to its 


taxonomic status.—O. S. 


LINN. JOURN.—BOTANY, VOL. XLII. rel 


82 _ MISS L. S. GIBBS ON THE FLORA AND PLANT FORMATIONS 


ONAGRACE A. 


JUSSIEUA LINIFOLIA, Vahl, Eclog. Am. ii. 32. 
Tenom, 700’, in an open ditch. Fl. Jan. 2671. 
Distrib. Philippines, Christmas Island. Tropical Asia and America. 


JUSSIEUA SUFFRUTICOSA, Linn. Sp. Pl. 388. 
Tenom, 700’, in open ditch by path. FI. Fr. Jan. 2670. 
Distrib. Borneo (Sarawak ; D. Borneo). General in the tropics. 


JUSSIEUA REPENS, Linn. Sp. Pl. 388. 

Tenggilan, 500', in open marsh. FI. March. 4341. 
Distrib. Borneo (D. Borneo). General in the tropics. 
In the above plant the flowers were white. 


CUCURBITACEA. 


GYMNOPETALUM COCHINCHINENSE, Kurz in Journ. R. As. Soc. Beng. xl. 
pheih (137 1)7o7. 

Tenom, 700’, common in open places near cultivation. ¢@. Jan. 2623. 

Inistrib. Borneo (Sarawak ; D. Borneo). Malay Peninsula, Java, Celebes, 
Philippines ; Indo-China to India. 


THLADIANTHA CORDIFOLIA, Cogn. in DC. Mon. Phan. iii. 424. 
Tenom, 700’, in clearings, creeping over everything. ¢. Fr. Jan. 2631. 
Distrib. Java, Sumatra. 


BEGONIACE. 


BEGONIA sp. 

Koung, 1000’, undergrowth in sec. forest. Fr. Feb. 4313. 

This little plant belongs to § Reichenheimia, and shows a creeping rhizome, 
with flatly spreading radical leaves. It was unknown to Mr. H. N. Ridley, 
who kindly looked at the specimen for me, and it does not seem to match 
any species represented at the British Museum or at Kew. As the specimen 
showed only the persistent scales of the ¢ flowers, which are pink in colour, 
orbicular in outline and gland-ciliate, and two capsules, it is not possible to 
describe it satisfactorily. 


BrgontA (§ Reichenheimia) GuErrrziana, Gibbs, sp. nov. 

Rhizoma subterraneum, oblique cylindraceum, radicibus onustum, supra 
stipulaceo-squamosum. olia palmata, 6-7-nervia, ineequaliter late ovato- 
acuta, cordata, lobis superpositis, firma, membranacea, margine undulato- 
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ciliata, supra glaberrima, subtus in ner 


vis adpresse rufo-furfuracea, pilosius- 
cula, pallidiora, petiolo fusco-villo 


so, stipulis a basi lanceolatis onge subulatis 


Begonia Gueritziana, Gibbs. 


pauce ciliatis. Flos ¢: foliola exteriora 2 orbicularia, acuminata, interiora 
pat c De : 2 2 = : i - 
2 lanceolato-spathulata, petaloidea. Stamina », filamentis ad basin mona 
ee Breet ot 
delphis. ructus capsularis inequaliter 3-alatus. 
ene 
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Hab. Tenom, hills above, 1300’, in the undergrowth in high forest. ¢ 
and Fr. Jan. 2892. 

In this plant the radical leaves are tufted, one leaf showing the petiole 
6 mm. long, with the blade 8°3 cm. across and 5°5 em. high ; the texture is 
firm, and the upper surface very conspicuously pitted. The stipules are 
2 cm. long, the subulate point half the length. The peduncle is 11 cm. long, 
fuscous at the base and glabrous towards the apex, where it dichotomises 
once, each branch showing a capsule and ¢ flowers. The bracts of the 
3 flower are entire and pink in colour, the sepals 6 mm. across and 7 mm. 
long, the petals, with wrinkled margins, 4 mm. and 5 mm. long respectively. 
The filaments of the stamens are free, only joined at the base, 1-mm. long, 
with anthers 2°2 mm. long. ‘The capsules are green in colour, therefore 
possibly not mature, with three very obtuse lobes, the median lobe about 
11 mm. long, nearly twice as long as the lateral lobes, which are 5 mm. 
across. 

This species is very near B. mollis, A. DC., in its vegetative parts, but 
differs in the leaves being firmer and showing larger pits, with the tertiary 
veins not in evidence, in the entire, non gland-ciliate, bracts of the ¢ flowers, 
and in the texture and shape of the capsule with its obtuse, unequal lobes. 

This plant has been named in honour of His Excellency H. P. Gueritz, to. 
whom I was indebted for much hospitality and kindness during my stay in 
British North Borneo. 


BrEGONIA ADENOSTEGIA, Stapf in Trans. Linn. Soc. ser. 2. Bot. iv. (1894) 
164. 

Tenumpok ridge, between Bundu Tuhan and Kiau, 5000’, in the under- 
growth of the primary high forest. Fl. g. Feb. 3948. 

Distrib. Borneo (B.N. B. Kinabalu, Kinitaki river, 4500', Haviland). 


Brconta Burpipeer, Stapf in Trans. Linn. Soe. ser. 2. Bot. iv. (1894) 
165. 

Kinabalu, slopes above Lobang, 6000’. @ 9. Fr. Feb. 4124. 

Distrib. Borneo (B.N.B. Kinabalu, above Kiau, Burbidge: at 7600’, 
Haviland). 

A handsome species, up to 2 m. high, with pink fowers, very characteristic 
of the undergrowth in the primary forest which clothes the slopes above 
Lobang rock. 


BrGonra BORNEENSIS, A. DC. Prod. xv. part 1.320. 

Old Tenom, 1200’, undergrowth in sec. forest. @. Fr. Jan. 2927. 

Distrib. Borneo (B.N. B. Kinabalu, 6000’, Haviland: Labuan, Motley ; 
Sarawak; D. Borneo). ; 

A fine species, 1 m. high, with green leaves splashed with red on 
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the underside, and pink flowers. In the above specimen the capsules are 
rather larger than in the type. 


BEGoNnrA PUBESCENS, Jedi. var., Journ. R. As. Soc. Straits Br. No. 46 
(1906) 254. 

Tenom, Rayoh hills, 1300’, undergrowth in high forest. ¢. Jan. 2874. 

Distrib. Borneo (Sarawak (of type)). 

Plant 70 m. high, with green leaves, reddish on the undersides, and white 
flowers with a pink sheen. 

Iam indebted to Mr. H. N. Ridley for this determination. 


UMBELLIFER. 
Hyprocoryie savanica, Thunb. Diss. Hydroc. n. 17, t. 2. 
Mensangau, 2500’, undergrowth in sec. forest. Fr. Feb. 3038. 
Distrib. Borneo (B. N. B. Kinabalu, bed of the Dahobang, 3000’, Hav- 
land ; Sarawak ; D. Borneo). Malay Peninsula, Java, Sumatra, Philippines. 
-Japan and China; Indo-China to India. 


DIwIscus SANICULAZFOLIUS, Merrill in Philipp. Journ. Sci. Bot. ii. (1907) 
292, 

Syn. Vrachymene saniculefolia, Stapf in Hook. Ic. Pl. 24, t. 2308. 

1. Var. typicus, Domin in Sitz. Kén. bohm. Ges. d. Wiss., ii. Cl. 66 
(1908). 

(a) f. glaber. 

Kinabalu, damp places from Kamburangau to Pakapaka, 8000’, under- 

growth. Fr. 4221. 
(8) £. hirsutus. 

Kamburangau, 7500', creeping amongst dense Patersonia growth, in an 
open shallow sand-pan. Fl. Fr. 4150. 

2. Var. RuPICOLA, Domin, loc. cit. 

Summit, 13,000’, eracks in granite. Fl. (pink). 4184, 4310 bis. 

Distrib. Borneo (B. N. B. Kinabalu, 7000-11,000’, Low ; 8000', Whitehead; 
Temburungo (=Kamburangau), 7000’, Haviland ; 13,000’ to top, Haviland). 
Philippines and New Guinea. 

Var. rypicus B. f. hirsutus is found at Kamburangau on a small open pan 
of shallow sand, which carries an association of Patersona and sedges, about 
Pom. high. This growth draws up the aerial shoots of the Didiseus to 
+ 50 em., the aloe running through it. Whitehead and Haviland both 
collected ae form in the same locality, but Burbidge has a very small tufted 
specimen from 10,000' (forma nunor Domin). 


Var. typicus «4. f. glaber is quite glabrous with the exception of a few 
hairs at the base of the petiole, and tufted and much smaller, but the leaves 
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show similar shape and venation ; I found it growing in damp places from 
7000’. A plant of Low’s, approximating in size and strength of stolons, is 
marked 7000-11,000’, and that specimen is the one figured by Stapf 
cles Plot. 2308): 


Var. RUPICOLA is the typical form of the granite core, where it was first 
collected by Haviland. Stapf, relying on Haviland’s locality (summit), 
considers this as a stunted form, to be put down to the conditions of 
such an exposed habitat. In my specimens the only difference is in the - 
length of the peduncle, which barely rises above the leaves in the extreme 
summit plants, whereas in those from 7000’ (No. 4221) it is as long again. 
The glabrous habit is therefore more likely due to damp conditions, as I 
noted the plant on clay soil or where water had accumulated. The typical 
tufted hairy 8. f. hirsutus (f. minor) has been collected on Mt. Halco, 
Mindoro, by Merrill. 


ARALIACEZ. 


*ARALIA FEROX, Mig. Fl. Ind. Bat. i. pt. 1. 750. 

Between Koung and Kabayo, 1000’, in sec. forest. Fl. Fr. (young), Feb. 
4294, 

Distrib, Java. Malay Peninsula. 

Shrub, about 6°5 m. high; the huge pinnate and armed leaves are 
aggregated towards the ends of the branches, the uppermost of which bear 
in their axils handsome spreading panicles 0°75 m. long, with white flowers 
and an armed rhachis. 


CORNACE Ai. 

*? Masrrxta rricnoroma, Blume, Bijdr. 655 § Mus. Bot. Lugd.-Bat. i. 
2957, fig.-58. 

Kinabalu, Gurulau spur, 5500’, in high forest. Buds. Fr. (young), Feb. 
3982. 

Distrib. (of species). Java. 

A tree, with white flowers and fruit, but both being immature, this 
determination is necessarily uncertain. 


CAPRIFOLIACE A. 


“VipurNnum (§ Eu-Viburnum) verNicosum, Gibbs, sp. nov. 

Arbor. Ramuli teretes, glabri. Folia longe petiolata, obovata, obtusa, vel 
in acumen parvum abrupte producta, basi acuta, integra, coriacea, glabra, 
supra in sicco fulvo-virescentia, subtus pallide ochracea, utrinque rufo-punctu- 
lata, nervis lateralibus 6-8 arrectis prope marginem evanescentibus subtus 
valde prominentibus supra leviter insculptis, venis transversis horizontalibus 
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conspicuis. Corymbi terminales, pedunculati, umbellati, radiis primariis 6-7 ; 
cymularum flores 1-4, sessiles basi, bi-bracteolati. Flores magni. Calycis 
tubus turbinatus, dense lepidotus, vernicosus ; limbus 5-denticulatus. Corolla 
membranacea, in alabastro teres, expansa tubularis, limbi lobis acutis 
erectis in alabastro imbricatis. Antherw elongate, exserte versatiles, fila- 
mentis elongatis basi coroll affixis subulatis glabris. Stylus brevissimus, 
conicus, 3-partitus; ovarium imperfecte biloculare, uni-ovulatum. Drupe 
ovoidex, compresse, stylo brevi et calycis dentibus coronate, endocarpio 
tenui compresso, hine bisuleato, illine uno-bisuleato. Semen putamini 
conforme, testa crassa, endospermo carnoso uniformi. 

Hab. Above Kiau, 3500’, in sec. forest. Fl. Fr. Feb. 3990. 

The upper surface of the leaves is very shining in the dried state. The 
petioles are 2 cm. long and the leaves 12 cm. long and 6°5 em. broad. The 
panicle rises well above the leaves, the primary rays of the inflorescence 
are 4 cm. while the secondary are 2 and the tertiary 1 cm. in length. 
The flowers are shortly pedicellate, each with 2 bracteoles, 4mm. long; the 
calyx is 1°5 mm. long, obscurely lobed; the corolla is gland-punctate, 5 mm. 
long and lobed half-way down, the lobes being acute ; the stamens are long, 
exserted, the filaments being 2 cm., while the versatile anthers are 2 mm. 
long. The fruit is 1 cm. long and 8 mm. broad, the ultimate rays of the 
umbel being limited to three in the specimen, each bearing only one fruit. 
All the parts are very vernicose, especially in the case of the flowering 
umbel. 

This species seems to be referable to the Lantana sub-section of Hu- 
Viburnum, and is nearest to V. coriaceum, Blume, but it differs in the larger 
and entire leaves, with smaller acumen, and the non-arcuate, less prominent 
secondary veins, in the inflorescence being longer than the leaves, and in the 
long exserted anthers. The fruit is also larger. 


*SamBucus JAVANICA, Reinw. ex Blume, Bydr. 657. 

Kinabalu, in Lobang stream, by rock, 5000’, in high forest, gregarious. 
Fl. Feb. 4129. 

Distrib. Java, Sumatra, and Philippines. Japan, Indo-China to India. 


RUBIACE. (H. F. Werynuam.) 
ANTHOCEPHALUS MACROPHYLLUS, Haviland in Journ. Linn. Soc., Bot. xxxiii. 
(1897) 23. 
Tenom, 700’, general epiphyte in sec. forest. Fl. Jan. 
Distrib. Borneo (Sarawak). Eastern India. 


2822 


a md 


NAvUCLEA CYRTOPODIOIDES, Vi ernham, sp. nov. 
Arbor ramulis robustis ; foliis coriaceis inter maxima, late ellipticis basi 


88 MISS L. S. GIBBS ON THE FLORA AND PLANT FORMATIONS 


subcordatis, utrinque in venis ipsis glaberrimis, venis subtus valde prominent- 
ibus supra impressis, petiolo valido longiusculo ; peduneulis 1-3 complanatis, 
bracteis prope apicem caducissimis ; capitulis majusculis ; calycis loborum 
partibus caducis manifeste clavatis apice flavis veluti partes persistentes 
truncate cano-sericeis ; corolle lobis extus puberulis; antheris .linearibus 
minute apiculatis, nec usque ad summum tubum pervenientibus. 

Hab. Melalap, 800’, banks of Pengallan river, in sec. forest. Fl. Jan. 
2758. 

A tree, 13 m. in height, with white flowers, and leaves attaining over 
37 cm.xX11 cm. Secondary nerves 12-14 pairs; petiole 6-9 ecm. long. 
Peduncle 10 cm. long, with bracts inserted scarcely 1 cm. below the head. 
Capitula, without the corollas, 8 cm.x18 cm. Corolla-tube 12 mm., lobes 
5mm. Style 28 mm. Caducous part of calyx 5 mm. long, persistent part 
2:5 mm. 

Near NV. cyrtopoda, Miq., but distinct in its larger leaves with quite 
glabrous veins, in the calyx, and in the pubescent corolla-lobes. 


WENDLANDIA PANICULATA, DC. Prodr, iv. 411. 

Between Patau Patau and Korikut, 2000’, liane in sec. forest. Fl. Feb. 
3020. 

Distrib. Borneo (B.N.B. Ulu Tuwaran, 2000’, and in young jungle, 
Kiau, 3000’, Haviland). Java, Moluccas, Amboina. Indo-China to 
N. India. 


* ARGOSTEMMA KINABALUENSE, Wernham, sp. nov. 

Herba caule insuper dense tomentoso ; folzis oppositis insequalibus lanceolatis 
vel obovatis utrinque angustatis supra hispido-pilosis subtus canescentibus 
discoloribus preecipue in venis prominentibus villosis, petiolo brevi dense 
villoso ; stipults ovatis extus glabratis vel sparse pubescentibus colore diluto 
nonnungquam fere cano; ¢njflorescentia 3-5-flora umbellata pedunculo ut 
pedicelli longiusculi in fructu accrescentes dense tomentoso ; bracteis stipulis 
similibus nisi minoribus ; floribus 5-meris minusculis ; calyce extus nisi lobis 
ovatis subacutis sparsiuscule pilosis dense villoso ; corolla alba ad medium 
lobata extus sparse hirtella; bacca oblonga ut pedicellus jam pedunculum 
multo excedens dense villosa, calycis limbo persistente coronata. 

Hab. Kinabalu : Penibukan ridge, between Dahobang and Kinitaki rivers, 
4000-5000', in high forest undergrowth. Fl. Fr. Feb. 4056. 

A herb, 2 dm. high, with hispidulous leaves; the larger, 4-5 em. x 1°5-2 em. 
with petioles abont 3 mm. long, the smaller not more than 2 cm.x0°7 em. : 
lateral veins 10-12 pairs; stipules 5-7 mm.x4 mm.  Peduncle up 3 
1:7 cm.; flowering pedicels 7 mm., attaining about 2 cm.in the fruiting stage. 
Calyx (including ovary) 4 mm. long, epralls 7 mm., including thie ovate 
lobes 3°5 mm. long. Berry 5 mm. long with caly se igbae 4 mm. long. 
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Allied to A. boragineum, Blume, but readily distinguishable by the leaves 
and the calyx. 


“ARGOSTEMMA HAMELI@FOLIUM, Wernham, sp. nov. 

Herba nisi inflorescentia glabra ; caule siecitate complanato ; folits majus- 
culis plus minus anguste ellipticis utrinque angustatis acuminatis petiolatis 
eequalibus subtus discoloribus venis primariis conspicuis ; stipulis oblongis 
majusculis ; cyma multiflora densiuscula, pedunculo glabrato, ramis et pedi- 
cellis minute ferrugineo-puberulis ; jloribus pedicellis brevioribus; calyce 
campanulato extus ferrugineo-pubescente dentibus ovatis obtusis brevibus ; 
corolla alba extus glabrata fere ad basin in 5 lacinias lanceolatas divisa. 

Hab. Kinabalu, before Lobang rock, 5000’, in high forest. Fl. Feb. 4101. 

A herb 0°75 to 1 m. high, with leaves about 16 cm. x 5 em. ; petiole 1 em., 
or less; secondary nerves about 13 pairs ; stipules 14 mm. x 4 mm. 
Peduncle 3°5 cm. ; inflorescence 3-4 cm. in diameter; pedicels 6-8 mm. 
Flower-buds lanceolate, about 7 mm. long ; calyx 3 mm., teeth less than 
1 mm. long ; corolla-lobes 4 mm. long. 

The nearest affinity seems to be A. subcrassum, King, the main distinction 
being the inequality of the leaves and larger flowers in that species. 


Hepyoris vestira, 2. Br. in Wall. Cat. n. 847 (1830). 

Tenom, 800’, clearing by the old Residency. Fl. Jan. 2865. 

Distrib. Borneo. Widely distributed in Malaya, India, and the Himalayan 
region. 

‘A prostrate spreading herb, with mauve flowers.” 


Hepyoris prorrusa, Stapf in Trans. Linn. Soc. ser. 2. Bot. iv. (1894) 169. 
Kinabalu, Maraiparai spur, 5500', in bog. FI. Feb. 4066, 
Distrib. Borneo (B. N. B. Kinabalu, Maraiparai spur, 5500’, Haviland). 


“ Woody, 0°25 to 0°75 m. high, with white flowers.” 


HeEpyotis PULGHELLA, Stapf in Trans. Linn. Soc. ser. 2. Bot. iv. (1894) 169. 

Kinabalu, from below Lobang to above Pakapaka, undergrowth in high 
forest and open scrub, 4000-12,000'. Fl. & Fr. Feb. 4127. 

Distrib. Borneo (B. N. B. Kinabalu, 7000-9000", Haviland). 

« A shrub, 1-1°5 m. high, with white flowers.” 


*Hppyoris PULCHELLA, Stapf, loc. cit., var. MAGNISTIPULA, Wernham, 
yar. nov. Stipulis magnis 16 mm. x 9 mm. attingentibus. 

Kinabalu, Maraiparai and Gurulau spurs, 5500’, undergrowth in high and 
mossy forest. FI. Feb. 4047. 

“In herbaceous undergrowth, 0°75 to 1 m., with white flowers.” Very 
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distinct in its large leathery grey stipules, but scarcely a separate species. 
The calyx-lobes are somewhat more rigid, broader, and shorter than in the 


type. 


_ Hepyoris macrosrecia, Stapf in Trans. Linn. Soc. ser. 2. Bot. Iv. 
(1894) 170. 

Kinabalu, from Pakapaka almost to the summit, 10,000-13,200', in scrubby 
forest and cracks in the granite core. Fl. Feb. 4187. 

Distrib. Borneo (B. N. B. Kinabalu, 83000-12,000', Low, Haviland). 

Undershrub, prostrate up to 0°75 m. high, with white flowers. 


PHYLLOCRATER, Wernham, gen. nov. 


Calycis tubus obconicus, bractearum vel stipularum connatoram 4 vel plurium 
dissimilium involucro cinctus a quo internodio brevissimo separatus ; limbi 
lobi 4, lanceolati, ampli, subrigidi, vena media forti, cum dentibus subfili- 
formibus alternantes. Corolla campanulata, tubo gracili longiusculo fauce 
glabrescente ; limbi lobi 4, intus dense villosi, valvati. Stamina 4 fauci 
corolle inserta, filamentis pro rata longis ; antherze dorso affixee, exserte. 
Discus parvus. Ovarium 2-loculare ; stylus gracilis, stigmate lobis 2 parvis 
rotundatis latis obtusis; ovula in loculis numerosa, placentis septo medio 
affixis inserta. Capsula parva, venosa, turbinata, a vertice loculicide 
dehiscens, calycis segmentis erectis subfoliaceis persistentibus coronata 
bractearumque involucro cincta. Semina angulata, foveolata——Herbe vel 
suffrutices rigidi, repentes, foliis oppositis, stipulis setaceo-fimbriatis. Flores 
majusculi, axillares, solitarii, albi. 

The habit, zestivation of the corolla, and character of the ovary and fruit, 
leave no doubt that this genus should be classed with the Hedyotidee. It is 
distinct as a genus in virtue of the relatively large size of the solitary axillary 
flowers, and of the very definite involucre of bract-like organs associated with 
the calyx and fruit. The habit is much like that of one of the coarser 
Fledyotes ; but the conspicuous scales alternating with the calyx-lobes 
distinguish this plant readily from that genus. 


*PHYLLOCRATER GIBBSLE, Wernham. 

Sugrutex glaber, ramulis compressis ; foliis petiolatis angustis lanceolatis 
subcoriaceis venis paucis sed valde conspicuis marginibus revolutis ; stipulis 
ovatis acuminatis canis membranaceis marginibus setaceis persistentibus ; 
floribus longe et gracillime pedicellatis ; calyce cum bractearum involucro 
corolle partem campanulatam subeequante nec vix ejus tubum pro rata tenuem 
excedente, floris ore pilis corolla loborum quasi occluso ; antheris subtortis 
parum exsertis parvis ellipticis; stylo filiformi striato glabro longiuscule 
exserto ; capsula costata. 

fab. Kinabalu, cracks in granite, at summit, 13,200’. Fl. Feb. 4307. 


OF MT. KINABALU AND BRITISH NORTH BORNEO. 91 


'g Cx23 
7A 
i 


Phyllocrater Gibbsie, Wernham. A. Flowering branch; B. Calyx; 
C. Portion of involucre; D. Part of calyx. 


92 MISS 1. 8. GIBBS ON THE FLORA AND PLANT FORMATIONS 


Folia 2°5-3°5 em. x0-5-1:0 em., glaberrima, utrinque angustata ; petiolus 
circa 3°5 mm. longus. Stipula cirea 1 em. x04 em. Pedicella crispata ad 
15cm. longa. Involucri bractece alize subintegree, ovato-lanceolate, sub anthesin 
circa 8 mm. x 2°5 mm., alize aliquanto minores, irregulariter trilobatee margine 
in filamenta longiuscula producto. Calycis tubus 3-4 mm., lobi circa 5 mm. 
x2 mm. basi lat. Corolle tubus 1°3 cm., lobi obtusi, ovati, 5 mm. longi. 
Filamenta circa 3 mm. longa, antheris 2 mm. longis. Stylus 1°8-2 cm. longus. 
Capsula vix 3 mm. x 2°5 mm., itaque quam corona calycina non accrescens 
brevior. 


OLDENLANDIA ERYTHR&OIDES, Mig. Fl. Ind. Bat. ti. (1856) 353. 

Kaningau plain, 1000’, in “ Lalang” clearings. FI. Jan. 2950. 

Distrib. Borneo (B.N.B. Plains by Menkabong river, Burbidge; D. 
Borneo). Sumatra. 

«A herb, 0°3-1 m., with light mauve flowers.” 


OLDENLANDIA DirFusa, Roxb. Fl. Ind. i. (1832) 423. 

Melalap, 800', common weed throughout the country in clearings. Fl. Fr. 
Jan. 2776. 

Distrib. Eastern India and Malaya. 

“A herb with white flowers.” 


Mussanva FRonpDosA, Linn. Sp. Pl. 177. 

Tenom, 700-1300’, general in clearings and sec. forest. Fl. Jan. 2929. 

Distrib. General throughout Borneo. Tropical Himalaya, Eastern India, 
and Malaya. 


“Shrub, often scrambling. Also seen at Kiau.”' 


*“UROPHYLLUM STREPTOPODIUM, Wall. Cat. n. 8317 partim (1830). 
Kinabalu, Gurulau spur, above Kiau, 5000’, in high forest on ridge. Fl. 
Keb ag to. 
‘Distrib. Malaya. 
“A tree, with green flowers.” 


UroPpHyLium Lingatum, Stapf in Trans. Linn. Soc. ser. 2. Bot. iv. (1894) 
hears 

Kinabalu, from Lobang to above Kamburangau, 5000-8000', in high 
forest, common. Fr. Feb. 4046. 

Inistrib. Borneo (B.N.B. Kinabalu, Maraiparai spur, 5500’, Haviland). 

“ A tree, with white fruit.” 


*“UROPHYLLUM NIGRICANS, Wernham, sp. nov. 
Arbor glabra, ramulis gracilibus ; foliis saliciformibus caudato-acuminatis 
basi acutis, venis secundariis paucis, reticulo tertiario transverso subtus 
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manifesto, petiolo breviusculo ; stipulis lineari-subulatis setaceo-caudatis mox 
deciduis. Mas: tnjlorescentia pauciflora laxiuscula sparsissime breviterque 
strigoso-pubescente subumbellata, pedunculo modico, bracteis inconspicuis,. 
pedicellis longiusculis ; calyce brevissimo, limbo subintegro vel obscure 
dentato, minutissime hirtello vel subglabro ; petalis ovatis obtusiusculis ; 
ovario obsoleto. Femina: inflorescentia et floribus ut in mare nisi petalis 
6 acutioribus, ovario 6-mero manifesto ; bacca pisiformi ut flores ac folia in 
siccitate nigra. 

flab. Kinabalu, above Lobang rock, 6000’, in high forest. FI. Feb. 2.. 
4115, . 4112. Flowers green. 

Also from Sarawak (Beccari 1669 ; Matang, Ridley 12279). 

A tree, with glabrous branchlets and leaves, the latter oblong-lanceolate- 
and lengthily acuminate, 12 cm. or longer and 3-4 em. broad, with a 
petiole 5-10 mm. long. Secondary nerves 7 or 8 pairs, the subulate stipules. 
reaching 1 cm. in length. Inflorescence about 2 cm. in greatest extent, 
seldom approaching 83cm. Flowers 4-5 mm. long; corolla 3-4 mm. long, 
and the same in greatest diameter. The whole plant blackens in drying—a 
distinctive feature. The nearest affinity appears to be with U. potatorum, 
King, from Mt. Ophir, which differs in the size of the leaves, the shape of 
the stipules, and in the flowers. 


*TARENNA GiIBBsI®, Wernham, sp. nov. 

Arbor nisi inflorescentia nonnunquam sparse et minutissime puberula 
glaberrima, in siccitate nigricans, ramulis complanatis ; foliis elliptico-lanceo- 
latis apice breviuscule basin versus leniter acuminatis petiolatis ; stipulis parvis 
triangularibus ; inflorescentia modica thyrsoidea ramulis divaricatis ; bracters 
linearibus ; calycis glabri limbo patente hemispheerico dentibus late deltoideis 
brevissimis ; corolla tubo brevi lobis oblongis subacutis demum reflexis minore, 
nisi ore puberulo glaberrimo ; antheris linearibus apiculatis basi lobatis corollee 
lobos subzequantibus e tubo exsertis ; ovulis in ovarii loculis solitariis in 
placentis supra septi medium subpeltatim affixis immersis ; stylo glabro, 
antheras vix excedente. 

Hab. Kinabalu: Lobang, 5000’, in high forest. Fl. Feb. 4106. 

A tree, with white, sweet-scented flowers, distinctive in its almost entire 
olabrousness. ‘The mature leaves measure about 17 cm. (including an acumen 
of 2 em.) in length, and 5 em. in breadth, with petioles 1-2 em. long ; lateral 
veins, manifest above, prominent below, in 10-12 pairs. Stipules about 
5 mm.X3 mm. Inflorescence not exceeding 6 em.; bracts up to 4 mm. 
long. Pedicels about 5 mm. with 2 or 3 small hooked bracteoles. Calyx- 
limb 1°5 mm. long, ovary 2 mm. Corolla-tube 4 mm. long, lobes 7 mm. x 
3mm. Anthers 5 mm. long; style exserted about 6 mm. 

This differs from most of the species in its almost glabrous inflorescence, 
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and in the solitary ovules. The general habit and the immersion of the ovule 
in a stalked placenta justify the inclusion of this species in the genus 
Tarenna. 


Ranpia DENSIFLORA, Benth. Fl. Hongk. 155 (1861). 

Kabayo, 1000’, in sec. forest. Fl. Feb. 4290. 

Distrib. Borneo (B. N.B. Koung, 2000', Haviland). Widely distributed 
throughout Malaya and Indo-China, Eastern India, South China, and North 
Australia. 


GarpENIA Merrinuu, Elmer in Leafl. Philipp. Bot. i. (1906) 5. 
Kotabelud, 500’, on exposed sandstone hills. Fl. Fr. March. 4340. 
Distrib. Philippines. 

“A shrub about 3 m. high with large sweet-scented white flowers. This 
handsome shrub with its beautiful flowers was observed by Spencer St. John 
(7. 242) and Burbidge (9. 249) in the same locality ; both authors. describe 
the plant as ‘a bush about 2 ft.in height.’ It was also abundant at Kindu on 
a similar formation.” 


Kwoxta corymBosa, Willd. Sp. Pl. i. 582. 
Tenom, 700’, in clearings. Fl. Fr. Jan. 2764. 
Distrib. Tropical Asia and Australia. 


Txora striota, Roxb. Fl. Ind. i. (1832) 379. 

Tenom, 1300’, in primary high forest. Fl. Jan. 2876. Between Tam- 
bunan and Korikut, 2000', in sec. forest, common everywhere. FI. Fr. 
3023. 

Distrib. Eastern India and Malaya. 


Pavetra inpica, Linn. Sp. Pl. 110. 
Tenom, 700-900’, common in sec. forest. Fl. Fr. Jan. 2765. 
Distrib. Tropical Asia and Australia. 


PAVETTA SUMATRENSIS, Roth, Nov. Pl. Sp. 88 
am Ans 1 a a4 ' * u 
Jesselton, near Government House, 200', in young sec. forest. Fl. Jan. 
2581. 
Distrib. Sumatra. 
“A small tree, 2 m. high, with white flowers.” 


ye le Oe 


Kinabalu, near Lobang rock, 5000’. Fl. Feb. 4128. Near Bundu 
Tuhan, 3000’, in sec. forest. Fl. Fr. 3950. 
Distrib. Borneo (B. N. B. Tuaran river, ffaviland). Malaya. 


“« A small tree, with white flowers.” 
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OHASALIA CURVIFLORA, Thw. Enum. Pl. Zeyl. 150. 


Tenom, foothill slopes, and railway track to Rayoh, 700-800’, in marshy 
secondary forest. Fl. Jan. 2691. Clearing in sec. forest. 2787. 
Distrib. Hastern India and Malaya. 


“ A shrub 1-13 m. high, with white or pink flowers.” 


LASIANTHUS KINABALUENSIS, Stapf in Trans. Linn. Soc 
(1894) 184. 


Kinabalu, Maraiparai spur, 5500', in mossy forest, a white-flowered shrub. 
Fl. Feb. 4423. 


Jnstrib. Borneo (B, N. B. Kinabalu, Penokok, 3000-3200’, Haviland). 


. ser. 2. Bot. iv. 


LASIANTHUS APPRESSUS, Hook. f. Fl. Brit. Ind. iii. 181. 

Tenom, 700-1000’, in see. forest. Fl. Fr. Jan. 2881. 

Distrib. Malaya. 

* A shrub 14 m. high, with white flowers and prussian-blue berries.” 


SAPROSMA BORNEENSIS, Wernham, sp. nov. 

Frutex glaber, ramulis virgatis seepe cortice laxa pallida indutis ; foliis 
lanceolatis vel ellipticis utrinque angustatis glabris venis secundariis dis- 
tantibus, petiolo brevi ; injlorescentia pauci-(2-3-)flora sessili glomerulata 
bracteis concavis acuminatis albidis pergamaceis ; jloribus sessilibus albis ; 
calycis limbi lobis lanceolatis acutis, in fructu baccato creruleo ellipsoideo 
persistentibus. 

Hab. Tenom, railway track to Rayoh, 700’, in marshy secondary forest. 
Peebr.Jan, 2799. 

A shrub 0°25-0°75 m. high ; leaves 8 em. X 2°5 em. to about 12 cm. x 5 em.; 
petiole rarely more than 5mm. The triangular stipules are whitish, like the 
bracts, and 2- or 3-pronged, 3-4 mm. long. Bracts up to 5 mm. long. 
Berry 8 mm.x 5 mm., with persistent calyx nearly 2 mm. long. 

Very near the Indian S.indicum, Dalz., but distinct in the small size of the 
plant and in the well-defined, subequal, calyx-segments. 


MyrMECODIA ECHINATA, Gaud. in Preyc. Voy. Bot. 472, t. 96. 
Sapong, 700’, an epiphyte in sec. forest. FI. Jan. 2762. 
Distrib. Rawak and Aru Islands. 


: a 
“‘ Green tuber, with hollow passages tenanted by ants. 


CoprosmA Hooxkert, Stapf in Trans. Linn. Soe. ser, 2. Bot. iv. (1894) 187 
Kinabalu, summit, 13,200-13,500’. g. 4204. 9. 4303. 

Distrib. Borneo (B. N. B. Kinabalu, 13,000’, Haviland). 

“ An erect shrub, half a metre high.” 
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Cowigna, Wernham, gen. nov. 


Calycis tubus campanulatus ; limbus minute 5-dentatus. Corolla infundi- 
bularis, tubo brevi, fauce barbata; limbi lobi 5, stricte contorti, oblongi, 
obtusi, lati. Stamina 5, corolle faucem versus inserta ; anther lineares, 
crassiusculz, subsessiles, dorso affixee. Discus non valde conspicuus. Ovarium 
2-loculare ; stylus crassus, clavatus, capillarum lineis decem dense barbatus ; 
ovula in loculis gemina, a septi apice pendula. ructus baccatus, bilocularis, 
semina in loculis gemina pendula. Frutex scandens. Folia opposita ; stipulee 
integre. Flores inter minimos in spicis axillaribus gracilibus longissimis 
sessiles, bracteis inconspicuis. 

This genus should clearly be included in the tribe Gardeniez, the nearest 
ally being Petunga. The distinction from this latter is readily seen, especially 


Cowiea borneensis, Wernham. A. Leaf with young inflorescence, reduced; B. Part of in- 
florescence; C. Fruit; D. Flower; E, Corolla with calyx; F. Corolla; G. Longitudinal 
section of ovary. 


in the climbing habit, the indefinitely long, slender, spicate inflorescences of 
very small pentamerous flowers, and the short thick clavate style. 

PUES, b's Pe. ; 

This interesting new genus has been named in honour of the late 

ene Bk Sei ; . 
W. C. Cowie, Esq., for many years Chairman and Managing Director of the 
British North Borneo Co., to whose public spirit and enterprise the inclusion 
under the British flag of the fine country he was so long associated 
with is greatly due. 
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CowiEA BoRNEENSIS, Wernham, sp. nov. 

Frutex scandens glaber, ramulis gracilibus quadrangulatis; foliis brevissime 
petiolatis glaberrimis coriaceis ellipticis utrinque angustatis acutis ; stipulis 
lanceolatis acuminatis vix connatis; cymis sessilibus 2—4-floris in spicis rhachi 
longissima brevissime griseo-tomentosa pro rata distantibus et irregulariter 
dispositis ; calycis tubo hispidiusculo limbi dentibus obscuris ; corolla extus 
sparse hirto-pubescente intus in fauce dense barbata caeterum glabrata, tubo 
brevi basi ventricoso, lobis 5 coneavis ; antheris inclusis. Bacea anguste 
turbinata apice umbilicata. 

Tenom, 700’, by the railway track in marshy sec. forest. Fl. Jan. 2794. 
Pro 2795. 

Folia cirea 16 em. x5 em. ; petiolus 5-8 mm.; stipule 1:3 cm. longee, basi 
fere ad 5 mm. late. Spicee juniores ad 20 cm., seniores ad 50 cm. longe ; 
pedicelli 5-6 em. longi. Corolla tota vix 3 mm. longa; calyx 1 mm. 
longus ; antheree 1°5 mm. longe; stylus cum stigmate 1:5 mm. longus. 
Bacca circa 8 mm. longa, 4 mm. diametro. 


COMPOSITAX. (S. Moore.) 


VERNONIA ARBOREA, Buch.-Ham. in Trans. Linn. Soc. xiv. (1824) 218. 

Near Apin Apin, 1000-2000", edge of sec. forest, general. Fl. Feb. 2973. 

Distrib. Borneo (B. N.B. Labuan, Motley; Sarawak; D. Borneo). Malay 
Peninsula, Java, Sumatra and Philippines ; Indo-China to India and 
Ceylon. 


ELEPHANTOPUS SCABER, Linn. Sp. Pl. 814. 
Tenom, 700’, old “‘ campong ”’ sites and “kebuns.” FI. Jan. 2641. 
Distrib. Borneo (Sarawak ; D. Borneo), Throughout the tropics. 


* ADENOSTEMMA viscosum, Forst. Char. Gen. 90. 

Kinabalu, steep slopes above Lobang rock, 6000’, in high forest. FI. Feb. 
4118. 

Distrib. General in the tropics. 


Mrikania scANDENS, Willd. Sp. Pl. iii. 1743. 

Tenom, near Melalap, 800’, banks of Pengallan river. BY Jan. 2739. 

Distrib. Borneo (B. N. B. Kiau, 3000’, Burbidge ; Sarawak ; D. Borneo). 
Tropics generally. 


BLUMEA CHINENSIS, DC. Prod. v. 444. 
Pa I . US Te oe : cer oy. Be § y 5 8. 
Tenom, 700’, old “ campong ” sites and kebuns. Fi. ae 628 
Distrib. Malay Peninsula, Java, and Philippines ; Indo-China to India. 
LINN. JOURN.—BOTANY, VOL, XLII. H 
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*BLUMEA BALSAMIFERA, DC. Prod. v. 447. ; 
Kinabalu, steep slopes above Lobang rock, 6000’, undergrowth in high 

forest. Fl. Feb. 3115. 

Distrib. Borneo (B.N.B. Sandakan, Fraser ‘5 Creagh ; Labuan, 
Burbidge; Sarawak; D. Borneo). Malay Peninsula, Java, Sumatra, 
Buru, and Philippines ; Indo-China to India. 

Common throughout the country. 


BLUMEA BORNEENSIS, S. Moore, sp. nov. 

Frutex vel arbuscula, ramis teretibus striatulis griseo-tomentosis deinde 
glabrescentibus ; foliis inferioribus majusculis superioribus nobis solummodo 
obviis multo minoribus lanceolatis acutis basin versus in petiolum brevem 
gradatim desinentibus margine serratis serraturis nigro-induratis, supra sub- 
tiliter pubescentibus, subtus tela densa grisea obsitis ; capitulis in paniculam 
apertam sublaxam crebro bracteatam. griseo-tomentosam digestis ; involucri 
campanulati circa 7-serialis phyllis exterioribus abbreviatis lineari-lanceolatis 
acutis phyllis serierum 3 intimarum e basi comparate lato anguste linearibus 
obtusiusculis superne nigris omnibus dorso pubescentibus; flosculis herma- 
phroditis circiter 10; antherarum caudis omnimodo per paria connatis ; stylo 
flosculorum hermaphroditorum bifido ; pappi setis scabriusculis sordide albis. 

Tenom, 700’, near “campongs” and old “ kebuns.” Fl. Jan. 2629. 

A shrub or small tree growing to a height of 5 metres. Lower leaves (not 
collected) reaching 2 dem. in length, upper 4—6 cm. long, 10-16 mm. broad ; 
lateral nerves visible on the lower side only, 9-12 pairs, ascending arcuate ; 
petioles less than 1 cm. in length. Panicle about 7x14 cm., with rather 
numerous divaricating branches; oldest bracts like the leaves, only smaller, 
younger linear-lanceolate, +5 mm. long. Flowering heads about 7 x 7 mm. 
Outermost involucral leaves 1:5 mm. long, of the third row 3 mm., of the 
fourth row 4mm., and of the innermost rows 6°5 mm. long. Corolla of 
female plants 5 mm. long, of hermaphrodite 5:5 mm., the tube of the latter 
expanding in its upper half to 0°5 mm. Androecium exserted for a short 
distance. Style-arms protruding beyond the anthers, 1 mm. long. Achenes 
(unripe) cylindrical, 1 mm. long, nearly or quite glabrous; setse of the pappus 
few, apparently persistent, 6 mm. in length. 

B. balsamifera, DC., to which this is nearest, has somewhat larger flowering 
heads with a densely tawny-tomentose involucre, and achenes with a red 
pappus. 


Puiucuea inpica, Less. in Linnea, vi. (1831) 150. 

Usakan, banks of Abai river, on land edge of mangrove belt. FI. March. 
4322. 

Distrib. Borneo (B. N. B. Kudat, Fraser and Creagh). Malay Peninsula, 


Java, Amboina, Timor Laut, Philippines, and New Guinea ; Indo-China to 
India. 


Ce 


OF MT. KINABALU AND BRITISH NORTH BORNEO. o3 


Ecureta preora, Linn. Mant. ii, 286. 

Tenom, 7000-1000', marshy open places, general. Fl. Jan. 2859. Also 
seen on Kaningau plain. 

Distrib. Borneo (Sarawak; D, Borneo). Common weed in the tropics and 
subtropies. 


SYNEDRELLA NODIFLORA, Gaertn. Fruct. ii, 456, t. 171. 

Between Tenom and Melalap, 700’, in open marshy ground by railway. 
Fl. Jan. 2788. 

Lnstrib. Tropical America originally, now spread in India. Malay 
Peninsula and Java. 


BIpENs piLosa, Linn. Sp. Pl. 832. 

Tenom, slopes above 700-800’, in open clearings. Fl.Jan. 2686. Melalap, 
800’, in a Chinese garden. 2724. 

Distrib. Borneo (D. Borneo). Common in warm countries. 


MyrioGynE minura, Less. in Linnea, vi. (1831) 219. 

Kaningau plain, near Station, 1000’, in open marshy “ Lalang.”” Fl. Feb. 
3116. 

Distrib. Malay Peninsula, Java, Sumatra, Philippines, New Caledonia to 
Australia ; China and Japan ; Indo-China to India and Ceylon. 


GYNURA SARMENTOSA, DC. Prod. vi. 298. 

Renagong, 2800’, in sec. forest. FI. Feb. 3944. 

Distrib. Borneo (D. Borneo). Malay Peninsula, Java, Sumatra, Bangka, 
Philippines ; Indo-China. 

Common all through the country, trailing through trees. 


Eminta soncuironia, DC. Prod. vi. 302. 
Tenom, 700-1000’, general in open ditches and damp places. Fl. 2670. 


Also seen at Kaningau. 
Distrib. Borneo (D. Borneo). Malay Peninsula, Java, Celebes, Timor 
Laut, Philippines, and New Guinea ; China and Japan, Indo-China to India. 


Tropical Africa. 


*No. 4202 is a Composite from the summit of Kinabalu with the habit of 
Lagenophora, and possibly a species of that genus : if this be so, it is a matter 
ot much interest from the phytogeographical point of view. Unfortunately, 
the flowering-heads are not sufficiently advanced to allow of certainty as to 
the genus to which the plant should be referred. 
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GOODENOVIACE A, 


*SQmVOLA PEDUNCULATA, var. MOLLIS, Merrill in Philipp. Journ. Set. Bot. 
v. (1910) 251. 

Kinabalu, Maraiparai spur, 5000’, on open serpentine. FI. Feb. 4048. 

Distrib. Borneo (B. N. B. Kinabalu, Maraiparai, Haviland). Philippines. 

A shrub with white flowers. The following note is appended to Haviland’s 
specimen (1290, Herb. Kew.). “This plant I found without label next to 
plants from Penokok and Maraiparai. I thought I remembered it as a small 
shrub which grew at Maraiparai and more plentifully in an open space 
200 ft. lower.” Dr. Stapf (17) did not consider the above sufficiently 
authentic to warrant the inclusion of this plant in his list. The species was 
subsequently collected in the island of Palawan (Foxworthy, 700, March— 
April), and Merrill bases his var. mollis on that collection. 


CAMPANULACEA. 


PRATIA BORNEENSIS, Hemsl., var. GRANDIFLORA, Stapf in Trans. Linn. Soc. 
ser. 2. Bot. iv. (1894) 188. 

Kinabalu, above Lobang rock, 6000’, in high forest undergrowth. Fl. Fr. 
(young) Feb. 4136. 

Distrib. Borneo (B. N. B. Kinabalu, Dahobang river, 3000’, Haviland : 
Sarawak ; of species). 

Herbaceous, 1 m. high, with white flowers. The plant was quite abundant 
on the steep slopes. 


*PENTAPHRAGMA VIRIDE, Stapf 5 M. L. Green, sp. nov. P. aurantiaco, 
Stapf, et P. Scortechinii, King & Gamble, affinis, ab illo floribus duplo. 
minoribus, corolla viridi, foliis valde inzequilateralibus, ab hoe flcribus sub- 
duplo majoribus, corolle segmentis patentibus viridibusque differt. 

Caulis imprimis apicem versus asperulus. Folia petiolo circiter 2 em. 
longo asperulo suffulta, inzequilateralia, oblique ovata vel oblongo-ovata,, 
obtusiuscula vel subacuminata, 8-14 cm. longa, 5-6°5 em. lata, basi rotundata 
et breviter cuneatim constricta, in margine plerumque serrulata, in sicco. 
mem branacea, supra glaberrima, subtus asperulo-papillosa, nervo medio. 
prominente, nervis lateralibus utrinque circiter 2. Cyme axillares, breviter 
pedunculatee, cernue ; bracteze flores arcte congestos involucrantes, ad 1 em 

y 7 melons ~y i ® 
long, late ovate, obtusissime. Calyx campanulatus; tubus subvillosus, 
tandem glabrescens, 8-9 mm. longus ; lobi oblongi, 4—5 mm. longi. Corolle 
soniaie calyce brevioris segmenta 3 mm. longa, glabra, patentia, late oblonga. 
Stamina circa stigma suleatum conniventia et coherentia ad 2 mm. longa. 
Anthere mutice. 


Hab. N. Keppel, between Koung and Kabao, 1000’, in forest on sandstone. 
hills. Fl. Feb. 4291. 


OF MT. KINABALU AND BRITISH NORTH BORNEO. 101 


ERICACE A. 


Vacorium cortaceuM, Hook. f. in Hook. Ie. Pl. t. 892. 
Kinabalu, Pakapaka cave, 10,000’, in low forest. Fl. Feb, 4247. 


Jnstrib. Borneo (B. N. B. Kinabalu, 9000’, Low and Haviland). 
Small tree with pink flowers. 


VaccINiuM BUxIFoLIuM, Hook. 7. in Hook. Ic. Pl. t. 891. 
' Kinabalu, Pakapaka to granite core, 10,000-11,500, in dwarf forest. 
Fl. Fr. Feb. 4172. 

Distrib. Borneo (Kinabalu, 7500-11,000', Low and Haviland). 

A small tree with dingy-pink flowers. It occurs from Kamburangau on 


the open serpentine ridge to the sub-summit dwarf forest which abuts on to 
the granite core. 


VACCINIUM CORDIFOLIUM, Stapf in Trans. Linn. Soc. ser. 2. Bot. iv. 
(1894) 189. ; 
Kinabalu, above Kamburangau, 8000’, open serpentine ridge. Fl. Feb. 
- 4164. Below Pakapaka, 9500!. 4224. 

Instrib, Borneo (B. N. B. Kinabalu, 8800-9000', Haviland). 

This exquisite species is one of the commonest and most typical plants on 
the mountain, occurring on the open serpentine ridge up to the dwarf forest 
which abuts on the granite core, where in February it was still in bud. The 
habit is peculiar, the plant consisting of a few untidy, straggling branches 
1 m. or more in length, the young shoots being densely covered with a 
brown tomentum, while the young foliage is red. The corollas are a most 
delicate pink, varying to white and sometimes over an inch in length, and a 
perfect oval in shape. 


Vaccinium BANcANUM, Mig. Fl. Ind. Bat. Suppl. 587. 

Tambunan plain, near Station, 2000, on open sandy formation. Fl. Fr. 
Feb. 2998. 

Distrib, Borneo (B.N.B. Sandakan, Creagh ; Sarawak). Malay Penin- 
sula, Bangka. 

A shrub, 150-3 m. high, with light green, myrtle-like leaves, shining 
and coriaceous, and white flowers. Gregarious in the above locality. 


GAULTHERIA BORNEENSIS, Stapf in Trans. Linn, Soc. ser. 2. Bot. iv. 
(1894) 190. 

Kinabalu, 11,000’, sub-summit dwarf forest. Fl. Feb. 4421. 

Distrib. Borneo (B. N. B. Kinabalu, 12,000’, Haviland). Philippines. 


Dirrycosta o1L10Lata, Hook. f. in Hook. Ic. Pl. t. 894. 
Kinabalu, Kamburangau to Pakapaka, 7000-10,000'; a small tree, with 
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white flowers. 4249. A small tree, Pakapaka to granite core, 10,000— 
11,500’, in dwarf forest. Fl. Feb. 4171. 

Distrib. Borneo (B.N.B. Kinabalu, 6000-8000’, Low and Haviland). 

DIPLYcosts. KINABALUENSIS, Stapf in Trans.Linn. Soc. ser. 2. Bot. iv. 
(1894) 193, pl. 14.8. 4-6. : 

Kinabalu, above Kamburangau, 8000’, open olivine-serpentine ridge. 
W]. Feb. 4112. Summit, 13,000!, in cracks in granite. Veg. Feb. 4311. 

Distrib. Borneo (Kinabalu, 10,000-12,000’, Hanae 

A creeping shrub, 10-15 em. high, with greenish flowers close to ifs 
ground, as they occur in the axils of the rose leaves, the leaves being 
aggregated towards the ends of the branches. It is abundant wherever the 
vegetation opens out, both on the serpentine ridge, the dwarf sub-summit 
forest and granite core to the summit, where it forms one of the chief 
components of the vegetation. It also occurs on the serpentine of the 
Maraiparai spur. The margins of the leaves are serrate in my specimens, 
but are figured as entire in the plate quoted above. 


DipLyoosta crInnamomiroLia, Stapf in Trans. Linn. Soc. ser. 2. Bot. iv. 
(1894) 195. 

Kinabalu, above Kamburangau to Pakapaka, 8000-9500’, on open 
serpentine ridge. Fl. Feb. 3125. 

Tistrib. Borneo (B. N. B. Kinabalu, 9000’, Haviland). 


A shrub with waxy pink flowers and very coriaceous leaves. 


RaopopEnpRon Lowu, Hook. f. in Hook. Ic. Pl. t. 883. 

Kinabalu, slopes above Lobang rock, 5500’, an undershrub in high forest. 
Fl. Feb. 4218. Pakapaka cave, 10,000’, a small tree in low forest. Buds 
Feb. 4169. 

Distrib. Borneo (B. N. B. Kinabalu, 8000-10,000’, Burbidge, Low, and 
Haviland). New Guinea. 

This beautiful rhododendron is very conspicuous on the mountain. On the 
rocky shoulder above Lobang it was just coming into flower as a spreading 
shrub about 6-7 m. high and of typical Phedodeanin habit, and was very 
general as a small tree at Pakapaka by the Kadamaian torrent. The fine 
yellow flowers are of a wax-like consistency. It grows indifferently as an 
epiphyte or on the ground. 


RHODODENDRON CRASSIFOLIUM, Stapf in Trans. Linn. Soe. ser. 2. Bot. iv. 
(1894) 195. 

Kinabalu, Maraiparai spur, 7000’, in mossy forest. FI. Feb. 4079. 

Instrib. Borneo (B. N. B. iniaky river, 5000’, Low). 

Epiphytic, with red flowers. In this specimen the corollas have been lost, 


iam 
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os the thick leaves with prominent midribs, thin pedicels, glabrous ovaries, 
sl ort styles and dilated stigmas are unmistakable characters. The Kinitaki 
river, Haviland’s locality for this type, arises on one side of the Maraiparai 
+ < a Fe S 

spur. Stapf (17. 159) describes the flowers as white, suffused with red, 
but in the present instance they were true red in colour. 


*“RHODOVENDRON (§ Eurhododendron) MaxweEtuil, Gibbs, sp. nov. 

Frutex vel arbuscula, interdum epiphyticum. Rami et ramuli ut folia, 
glabri. Folia ad apicem ramulorum  sub-verticillata, coriacea, glabra, 
oblongo-obovata, obtusa, marginibus recurvis, basi sensim angustata ; petioli 
erassi, glabri. Pedicelli longi, glandulosi. Flores flavi. Calya parvus, 
discoideus, obsolete lobatus, glandulosus. Corolla tubulosa, infundibularis, 
extus dense ac minute furfuracea. Stamina 10, filamentis in parte inferiore 
hirsutis. Ovarium dense pilosum, 5-loculare. 

_ Hab. Kinabalu, 6000', steep slopes above Lobang rock, in high forest. 
Fl. Feb. 4254. 

The leaves of this plant closely resemble those of R. aeuminatum, Hook. f. 

in colour (when dry), texture and venation, but, including the petioles, are 


“entirely glabrous on both surfaces, with a very thick and pronounced midrib, 


giving off 3-5 lateral nerves. The largest leaf is 9°5 cm. long and 4:7 cm. 
broad, showing the veins very much impressed on the upper surface and 
prominent on the lower, which gives a markedly bullate appearance to the 
leaf. The raceme is many-flowered (with 13 flowers in my specimen), with 
yellow flowers on erect pedicels 3 cm. long; the corollas are covered 
with entire scales on the outside, and show hairs on the inside at the base 
of the tube, which is 1 em. long and 5 em. broad, the lobes being 1:3 cm. by 
lem. The anthers are partially exserted at the mouth of the tube, 3°3 mm. 
long, with filaments 1°3 cm. long. The ovary is 0°4 mm. in length and 0°2 mm. 
in breadth. 

This plant is nearest to R. acuminatum, Hook. f., in the shape and texture 
of the leaves, and in their verticillate arrangement, also in the entire scales 
investing the outer surface of the corolla, but approaches &. rugosum, Low, 
in the length of the pedicel, the size of the flower and in the hairy ovary ; in 
the yellow colour of the flowers it differs from either of the above species. 

This fine rhododendron has been named after. Mr. D. R. Maxwell, Assistant 
District Officer for North Keppel, who accompanied me on the occasion 
of the ascent of Kinabalu. His disinterested kindness in taking the entire 
responsibility for the organisation and control of the expedition, left me free 
to devote my whole time to botanical work. 


RuopopexpRon Brooxeanum, Low, ex Lindl. in Journ. Hort. Soc. iii. 
(1848) 42. 

Kinabalu, Maraiparai spur, 7000-8000’, epiphytic in mossy forest. Fl. 
Feb. 4042. 

Distrib. Borneo (B. N. B. Kinabalu, Haviland ; Brunei; Sarawak). 
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This species is of the same colour, consistency, and size as Lf. Lowiti, from 
which it is distinguished by the narrower leaves. Beccari found it in 
Sarawak epiphytic on mangroves, at sea-level. The beautiful yellow flowers 
may be suffused with red on the outside. 


RHODODENDRON STENOPHYLLUM, /Zook. f., ea Beccari, Malesia, i. 203. 

Kinabalu, Kamburangau, 7000’, in mossy forest. Fr. Feb. 4148. Above 
Kamburangau, 7500’, in mossy forest. Fl. Feb. 4235. 

Distrib. Borneo (B. N. B. Kinabalu, 5000-8000', Low, Burbidge, and 
Haviland). 

A lanky shrub, epiphytic or on the ground, only seen with one or two 
shoots, 0°75-1 m. high, with leaves in whorls up the stem, which is terminated 
by one or two flowers of a most pleasing bright red colour and shining 
waxy texture. 


RHODODENDRON RUGOSUM, Low, ex Hook. f. in Hook. Ic. Pi. t. 885. 

Kinabalu, from Kamburangau to above Pakapaka, 7000-10,500', low 
forest and on open ridge. Fl. Feb. 4419. 

Distrib. Borneo (B. N.-B. Kinabalu, 7000-10,000', Low, Burbidge, and 
Haviland). 

Very general as tree or epiphyte. The lovely heads of waxy-pink flowers 
formed one of the most vivid impressions in the ascent of this favoured 
mountain. 


RHODODENDRON AcumINATUM, Hook. f. in Hook. Ic. Pl. t. 886. 

Kinabalu, Pakapaka, 10,000’, edge of Kadamaian torrent. Fl. Feb. 4214. 

Distrib. Borneo (B.N. B. Kinabalu, 6000-8000', Low). 

A small tree, with red flowers, which, in this case, are smaller than in 
Low’s specimen. 


RHODODENDRON CUNEIFOLIUM, Stapf in Trans. Linn. Soe. ser. 2. Bot. iv. 
(1894) 198, pl. 15. 3. 

Kinabalu, Maraiparai spur, 6000’, common in mossy forest. FI. red. 
Feb. 4420. Kamburangau, 7000’, a shrub, epiphytic or on its own roots. 
Fl. salmon-red. Feb. 4151. 

Distrib. Borneo (Kinabalu, 7000', Haviland). Philippines. 


RHODODENDRON ERICOIDES, Low, e« Hook. f. in Hook. Ic. Pl. t. 887. 

Kinabalu, summit, 13,000', cracks in granite. Fl. Feb. 4199, 4276. 
Granite core, cracks, 12,000-12,500'. Fl. Feb. 4180, 4306. 

Distrib. Borneo (Kinabalu, from 8000! almost to top, Low, Burbidge, and 
Haviland). 


This is one of the most abundant plants on the mountain. Beginning in 
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the mossy forest below Kamburangau, as a shrub 1-2 m. high, it runs up to 
the summit, where, on the open granite, it is reduced to a spreading wind- 
clipped plant, 2-4 dm. in height. 


CLETHRA CANESCENS, Reinw. in Blume, Bydr. 863. 

Renagong, 3000’, in sec. forest. Fl. Feb. 3032. 

Distrib. (BLN. B. Kulawat, 2000', Lobb ; Ulu Tawaran, 2000’, Haviland). 
Java, Sumatra, and Celebes. 

A tree, with white flowers, abundant from Patau Patau to Renagong. 


EPACRIDACEA, 


*“STYPHELIA LEARMONTHIANA, Gibbs, sp. nov. 

Arbor parva, ramis cortice griseo circumdatis, cicatricibus foliorum 
delapsorum crebre onustis. Folia alterna, petiolata, 5-7-striata, elliptico- 
oblonga, acuminata, basi sensim angustata, glabra, paucinervosa. Racemi 
axillares, multiflori, floribus parvis sessilibus 4-bracteatis, bracteis late-ovatis. 
Sepala ovato-elliptica, corolle tubum semieequantia. Corolla intus supra 
medium pilosa ; lobi superne recurvi, glabri. Stamina corollee ori affix, 
filamentis exsertis lobis corolle squilongis. Ovarium 10-loculare, stylo 
incluso, stigmate parvo. 

Hab. Kinabalu, Kamburangau to sub-summit dwarf forest, 9000-12,000'. 
Fl. Feb. 4126. Granite cracks on summit, 13,000’, dwarf shrub. 4305. 

A small tree, occurring from Kamburangau to the sub-summit dwarf 
forest, but reduced on the summit proper to a dwarf shrub with decumbent 
branches, running along the granite cracks with erect shoots 1 dm. in height. 
The flat leaves, with petioles 1 mm. long, are 7 mm. long and 2 mm. broad, 
with a shining upper surface, the venation being visible on the lower surface 
only, which is lighter in colour and shows 5-7 parallel veins, of which the 
two lateral ones may be slightly branched. The sepals and bracts are con- 
spicuously reddish in colour and red-veined. The corollas are white, 4 mm. 
long and 3 mm. broad, with glabrous recurved lobes and five tufts of 
hairs which extend from the neck to half-way down the corolla-tube ; 
the stamens are exserted and recurved in the dried specimens, the anthers 
being 1 mm. long with no sterile tips, while the filaments are glabrous and 
2 mm. in length. The ovary is 1 mm. and the style 2 mm. long ; the 
former is glabrous, with 1 ovule in each cell, and inserted with 5 hypogynous 
scales united at the base. 

According to Bentham and Hooker this plant would come under Styphelia, 
on the strength of the coloured calyx with 4 subtending bracts, the reflexed 
lobes of the corolla-tube, with the five tufts of hairs extending to the middle 
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of the same, and the exserted stamens; but the 10-locular ovary with 
included style would place it in Lewcopogon. 

This interesting new species has been named after Captain Learmonth, 
R.N., to whom I have been indebted for much valuable information included 


Styphelia Learmonthiana, Gibbs. A, F lowering branch; B. Flower ; 
D. Persistent calyx; E. Transverse section of ov 


C. Scales ; 


ary. 


in this paper. In.July 1910, he spent six days on the 
in practically a ceaseless downpour of rain, to en 
work on the Admiralty Survey of the North Borne 


summit of Kinabalu, 
able him to complete his 
an Coast. 
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STYPHELIA MALAYICA, Drude in Engl. Pflanzenfam. iv. 1. 78. 

Kinabalu, Maraiparai spur, 5500’, on the open serpentine ridge. Feb. 4053. 

Distrib. Borneo (B.N.B. Kinabalu, 5500’, Haviland ; Labuan ; Sarawak). 
Malay Peninsula, Sumatra, and Banka Island. 


STYPHELIA SUAVEOLENS, Koord. Lvcurs. Fl. v. Java, iii. 22; Hook. f. in 
Hook. Ie. Pl. sub t. 898. 

Kinabalu, Kamburangau to granite core, 8000-12,000'. Fl. Feb. 4241. 
Summit form, 13,000’, prostrate in cracks of granite. Fl. Feb. 4179.° 

Distrib. Borneo (B. N. B, Kinabalu, 8000-13,000', Whitehead and 
flaviland). Celebes and Philippines. 


STYPHELIA LANCIFOLIA, Gibbs, comb. nov. 

Leucopogon lancifolius, Hook. £. in Hook. Ie. Pl. t. 89. 

Jesselton, 100’, on open sandstone spurs. FI. Jan. 2578. 

Distrib. Borneo (B.N. B. Low and Burbidge; Balambangan Island, 


Fraser). 


MYRSINACEA. (H. F. Weryuam.) 


Masa RAMENTACEA, Wall. in Roxb. Fl. Ind. ii. 230 (1824). 

Apin Apin, 2000’, a liane in sec. forest, and abundant from Tambunan to 
Renagong. FI]. (white) Feb, 2986. Apin Apin to Renagong, 2800’, a liane 
in sec. forest. FI. (cream). 2991. Bundu Tuhan, 3000’, a small tree in sec. 
forest. Fl. (yellow). 3949. 

Distrib. Widely distributed in tropical Asia. 


*ArpisiA ZoLuincERI, A. DC. Prod. viii. 670 (1844). 
Kinabalu, Gurulau spur, 5000’, in high forest. FI. Feb. 3984, 4002 brs. 
Distrib. Borneo (Sarawak). Malay Peninsula, Java, Sumatra. 


‘A tree with white flowers.” 


ARDISIA AMABILIS, Stapf in Trans. Linn. Soc. ser. 2. Bot. iv. (1894) 203. 
Kinabalu, slopes above Lobang rock, 5500’, in high forest. Fl. Feb. 
4116. 
Distrib. Borneo (B. N. B. Kinabalu, 6000', Haviland). 


« Klowers white.” 


ARDISIA OXYPHYLLA, Wall. Cat. n. 2291 (1830). 
Kinabalu, Lobang rock, 5000’, in high forest. Fl. Feb. 4102. 
Distrib. Borneo (B. N. B. Kinabalu, 5000’, Haviland). Tenasserim, 


Andaman Islands, Sumatra. 
«A shrub, with pink flowers.” 
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ARDISIA SERRATA, Pers. Syn. i. (1805) 233. 

About Tenom, 700-1000’, in sec. forest. Fl. Fr. Jan. 2667. © 

Distrib. Borneo and Philippines. 

“A handsome and conspicuous tree with pink flowers in dense erect 
racemes, recalling a horse-chestnut in the habit of the leaves and in the 
inflorescence.” 


ARDISIA BRACHYTHYRSA, Stapf in Trans. Linn. Soc. ser. 2. Bot. iv. (1894) 
202. 

Kinabalu, Maraiparai spur, 7000’, in mossy forest. Fl. Feb. 4045. 

Distrib. Borneo (B. N. B. Kinabalu, 3000', Haviland). 

“A tree 13 m. high, with pink flowers.” 


Arpista vestita, Wall. in Roxt. Fl. Ind, ii. (1824) 274. 
Near Tenom, 700’, in clearings. Fl. Jan. 2763. 
Distrib. Indo-China and Indian Archipelago. 

“* Herbaceous, 0°75 m., with red flowers.” 


ARDISIA VIRENS, Kurz, For. Fl. ii. (1877) 575. 

Rayoh hills, Tenom, 2000’, in high forest. Fl. Jan. 2886. 
Distrib. Assam, Manipur, and China. 

“A small tree, flowers white, dotted grey.” 


*ARDISIA CoPELANDU, Mez. 

Kinabalu, Gurulau spur, above Kiau, 5000’, in high forest. Fl. Feb. 
3078. 

Distrib, Mindanao, Philippines. 


“A tree, 17 m. high, with mauve flowers.” 


*HMBELIA KINABALUENSIS, Wernham, sp. nov. : 

Arbor ramulis glaberrimis longitudinaliter rugosis ; foliis breviter petiolatis, 
margine revoluto, ellipticis apice rotundatis nec acuminatis basin versus leniter 
angustatis crasse coriaceis glaberrimis, costis densiusculis parallelis paullum 
manifestis, punctulis atris minutissimis numerosissimis preeditis ; injflorescentia 
multiflora pinnatim paniculata densiuscula sparsissime vix glandulose puberula, 
pedicellis prominulis ; foribus albis inter minutos tetrameris ; sepalis ad dimi- 
dium vel ultra coalitis, lobis latis obtusissimis ; petalis oblongis obtusis dorso 
glabris intus et margine dense glanduloso-villosis ; staminibus petalis multo 
brevioribus ; ovario globoso, stylo brevissimo, stigmate pulvinato. 

Hab, Kinabalu, from Kamburangau to granite core, in mossy and dwarf 
forest, at 7500-12,000'. Fl. Feb. 4161. 

A tree with white flowers and thick leathery leaves about 12 em. x 5:5 em. 
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The available material is somewhat scanty, but sufficient to distinguish this 
species from LE. coriacea, Wall., its nearest affinity. The chief points of 
difference are the rounded leaf-apices, the smaller leaves with very indistinct 
veins, the almost glabrous inflorescence-branches, and the tetramerous flowers. 
with very obtuse and broad sepals and petals. 


STYRACE A. 


SyMPLOcos OBLONGIFOLIA, Rolfe in Journ. Bot. xxiii. (1886) 214; Vidal 
Phan. Cuming Philipp. 33 & 124. 

Carlea oblongifolia, Presl, Epim. Bot. 216 (1849). 

Usakan, 500’, on open sandstone spurs, isolated. FI. Fr. March. 4324. 

Distrib. Philippines. 

Shrub, 3 m. in height, of fastigiate habit, with the leaves aggregated 
towards the ends of the branches, and white flowers. It was also seen at 
Jesselton in January on a similar formation, but not in flower. The species: 
was first collected by Cuming in Luzon (1054) and described as Carlea 
oblongifolia by Presl (Epim. Bot. 216). My plant agrees in every particular, 
with the exception of the length of the racemes—which are 5 cm., and 
not 5-10 cm., long—with Presl’s description, but a series of specimens,. 
collected since by Vidal (No. 1214) and preserved in the herbarium at 
Kew, also has the racemes only 5 cm. long. Compared with the type-. 
specimen and other material, the flowers in the Usakan plant are smaller, 
but Iam not inclined to base a variety on this fact, as the plant was only 
seen on dry sandstone formation, where the soil is exposed and injudicious. 
clearing and washed out by heavy rains. 


> 


SympLocos DEFLEXA, Stapf in Trans. Linn. Soc. ser. 2. Bot. iv. (1894) 
205. 

Kinabalu, Pakapaka, 10,000’, in low forest. Fl. Fr. Feb. 4267. 

Distrib. Borneo (B. N. B. Kinabalu, 8000', Haviland). 

This plant agrees very well with the above species, except in the total 
glabrousness of the stem and leaves, the latter showing no deflexion. Only 
the very youngest branches, with the peduncles, pedicels, bracteoles and 
calvces of the flowers, show sparsely adpressed white hairs. Haviland’s 
specimens have no flowers; these are borne on one-flowered peduncles, 
and are about the same size as in S. zizyphoides. The fruit in the present 
case is larger than described by Stapf, being more mature. 


SyMPLOCOS ZIZYPHOIDES, Stapf in Trans. Linn. Soc. ser. 2. Bot. iv. (1894) 


205. 
Kinabalu, in sheltered forest below Pakapaka, 9500’. Fl. Feb. 4257. 
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Distrib. Borneo (B. N. B. Kinabalu, 10,000’, Haviland). 


A small tree, aromatic, with white flowers. 


OLEACE ZA, 


JASMINUM BIFARIUM, Wall. Cat. n. 2866. 

Tenom, 900’, in sec. a forest, liane, general. Fl. Jan. 2684. 

Distrib. Borneo (B. N. B. Sandakan, Kinabatangan, Tinkayu, Creagh). 
Malay Peninsula, Philippines ; Indo-China to India. 


Liaustrum ropustum, Blume, Mus. Bot. Lugd.-Bat. i. 313. 
Mensangau, 2500’, a tree in sec. forest. FI. (white) Feb. 3031. 
Distrib. Malay Peninsula, Java, Sumatra ; Indo-China to India. 


APOCYNACEA. 


ERVATAMIA ORIENTALIS, 2. Br. Prod. 468. 

Tenom, 700', in swampy sec. forest by railway. Fl. Fr.Jan. 2800. 

Distrib, Borneo (B. N. B. Tamperuli, Burbidge ; Simporna, Gaya, Creagh). 
Timor, Timor Laut, New Guinea, and N.E. Australia. 

White flowers, with exquisite scent. No latex. 


PARSONSIA SPIRALIS, Wall. Cat. n. 1631 (1830). 

Tenom, Rayoh hills, 2000’, in high forest. Buds, Jan. 2896. 

Lstrib. Borneo (B.N. B. Kudat, Fraser: Taganac, Creagh ; D. Borneo); 
Malay Peninsula, Java, Timor, and New Guinea; Indo-China to India and 


Ceylon. 


ASCLEPIADACEA. 


Hoya coronaria, Blume, Biydr. 1063. 
] ay KT eae = on 
Tambunan, 2000’, on swampy ground in sec. forest. Fl. Fr. Feb. 3002. 
Distrib. Borneo (D. Borneo). Malay Peninsula, Sumatra. 
A about iimer on small trees, sending down curtains of long perpendicular 
shoots. Flowers green. Latex abundant. 


LOGANIACEA. 


BuppDLer4 Astatica, Lour. Fl. Cochinch. 72. 
J ambanan plain, near Station, 2000’, in open waste land. FI. Feb. 
3013: 

Distrib. Borneo (B.N.B. Kudat, Fraser: Kinabalu, Kadamaian, 2500' 

s A. ¢ = 7 ex ie , ry: ey es eve ue ? 
any Malay Peninsula, Java, Timor, Moluccas, Ternate, and Philippines; 
Indo-China. 


OF MT, KINABALU AND BRITISH NORTH BORNEO. ii 


FaGrm@a RACEMOSA, Jack in Rowb. Fl. Ind. ii. (1824) 35. 

Tenom, Rayoh hills, 1500', in high forest. Fl. Jan. 2871. 

Distrib. Borneo (B.N.B. North-East Coast, Creagh ; Sarawak ; D. Borneo). 
Malay Peninsula, Andamans, Java, Philippines, and New Guinea; Indo- 
China. . 

A small tree, about 10 m. high, with handsome coriaceous leaves and 
light fawn-coloured flowers. Every inflorescence on this tree was infested 
with Qeophila ants which had, in many cases, fastened up the leaves, 
according to their custom, described by Beccari (18. 161), to protect the 
eggs and larvee. The two opposite leaves, which subtend the inflorescence, 
are always chosen, and even when not actually gummed together, the edges — 
curl up and enclose the inflorescence, whose peduncle and cymes evidently 
become modified and congested in response to some stimulus given by the 
ants, with the result that the sessile flowers are irregularly or often spirally 
arranged on a very short thickened and often pedunculate rhachis. In some 
specimens at the British Museum from the Malay Peninsula, and in Hose’s 
1078 from Matang Hill in Sarawak, the rhachis is so much swollen that it is 
quite deformed, and the same result is seen in one of Ridley’s specimens in 
the British Museum. The calyces showed extra-floral nectaries, and in many 
of the flowers the reproductive organs had been eaten out. 


FaGrR@A CRASSIPES, Benth. in Journ. Linn. Soc., Bot. i. (1857) 99. 

Kaningau plain, in fringing wood on Baiaio river. FI. Jan. 2974. 

Distrib. Borneo (B.N.B. Linkabo, Labuk Bay, Ridley ; Labuan, Motley, 
Hose; Sarawak). Philippines. 

Small tree, 10 m., with pendent inflorescences and cream-coloured flowers. 


GELSEMINUM SUMATRANUM, Gibbs, comb. nov. ; syn. Lepidopteris suma- 
tranum, Blume, Mus. Bot. Lugd.-Bat. i. 240, fig. 34. 

Tenom, (00. Pl. Fr. ‘3130. 

Distrib. Samatra, 

This plant was sent to me by A. B. C. Francis, Hsq., Resident of the 
Interior, at Tenom, with the accompanying interesting note. 

“The native name is ‘ Liman,’ and it is the poison used by the Muruts for 
the purposes of suicide. The modus operandi is either to consume the older 
leaves mixed with other food, or to smoke the dried leaves mixed with 
tobacco, or to make an infusion and drink. As far as I can gather, the 
result is a period of drowsiness, and then unconsciousness and death after 
some hours. The plant is a small creeper, but attains sometimes to a 
considerable size.” 

Solereder (Pflanzenfam. iv. 2, p. 29) mentions that the root of G. elegans, 
Benth., is a favourite medium for poisoning in China. 
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GENTIANACEA. 


CoryLANTHERA TENUIS, Blume, Bijdr. 708. 

Hills above Tenom, 2000’, saprophyte in high forest. Fl. Jan. 2906. 

Distrib. Java. 
Flowers light blue, growing amongst leaves at the base of-a tree trunk. 
Dr. A. B. Rendle, to whom I am indebted for this determination, adds :— 
“This interesting little saprophyte has hitherto been known as a native of 
Java, and a full account of it is given by W. Figdor (in Annal. Jard. 
Buitenzorg, xiv. 213). The Bornean specimens show less tendency to 
branch and have somewhat larger flowers than those from Java, the calyx 
reaching 5 mm. and the corolla 10 mm. in length.” 


Exacum Tetraconum, Rowb. Hort. Beng. 10. 

Kaningau plain, near Station, 1000’, in open “Lalang” marsh. FI. 
(bright blue). Fr. 2942. Fl. (white), Fr. Jan. 2943. 

Distrib. Borneo (D. Borneo). Malay Peninsula, Java, Sumatra, Celebes, 
Philippines, and New Guinea ; Indo-China, India. | 


GENTIANA LYCOPODIOIDES, Stapf in Trans. Linn. Soc. ser. 2. Bot. iv. 
(1894) 208. 

Kinabalu, granite core, 12,000-13,000’, cracks in granite. Fl. Feb. 4281, 
4210. Between Kamburangau and Pakapaka, 8000-9500’, in the serpentine 
ridge association, on open rocks. Fl. Feb. 3129. 

Distrib. Borneo (B. N. B. Kinabalu, 11,000’, Whitehead ; 11,000’, 
Haviland). 

A charming little spreading plant, with very dark green foliage and white 
flowers, more or less erect, growing in open sunny places and sending out 
long creeping branches where shaded; quite abundant. It seems to be 
chiefly distinguished from G. quadrifaria, Blume, the high mountain species 
of Java, by the absence of the larger radical leaves. 


CONVOLVULACHA. (A. B. Renpiez.) 


MERREMIA NYMPH#IFOLIA, Hall. f. in Verslag. ’s Lands Plantent. 1895, 
127. 

Tenom, 700', everywhere, over banks and trees. Fl. Jan. 2908. 

Jnstrib. Borneo (B. N. B. Banggi, Fraser: Lahad Datu, Creagh ; 
Sarawak). Malay Peninsula, Java, Celebes, Christmas Island, New 
Guinea, Polynesia, and Australia; S.E. Asia. 


LEPISTEMON FLAVESCENS, Blume, Bijdr. 722. 
: ny ene 
Tenom, 700', in the open near cultivation. Fl. Jan. 2624. 
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Distrib. Borneo (Sarawak ; D. Borneo). Malay Peninsula, Java, Sumatra, 
Philippines ; Indo-China. 


JACQUEMONTIA TOMENTELLA, Hall. f. in Verslag.’s Lands Plantent. 1895 
(1896) 126. : 
Tenom, 700’, a scrambling liane, abundant everywhere. Fl. Jan. 2717. 

Distrib. Borneo (Sarawak; D. Borneo). Sumatra.’ 

“A beautiful scandent plant, of which the youngest branches may show a 
twining tendency. It forms dense masses over exposed low undergrowth, 
which are simply smothered in delicate rose-pink flowers that contrast 
charmingly with the silvery green leaves.” 

In the Kew herbarium are fruiting specimens showing valvate dehiscence 
of the capsule ; examination of the pollen shows it to be tetrahedral and not 
spiny. These characters would exclude the species from Lettsomia. 


Ipoma@a cymosa, Roem. & Schult. Syst. iv. 241. 

Tenom, 700’, railway-track to Melalap, in open. Fl. (white) Jan. 2840. 

Distrib. Borneo (Labuan, Motley; Brunei, i.e. Brookton; Sarawak ; 
D. Borneo). Java, Sumatra, Amboina, Timor Laut, New Guinea, and 
Philippines ; Indo-China, India. Tropical Africa to Australia. 


QUAMOCLIT PINNATA, Boj. Hort. Maurit. 224. 

Apin Apin, 1500’, in clearing by rest-house. Feb. 2981. 

Distrib. Java, Philippines, and New Guinea. Widely distributed in 8.-East 
Asia and Malaya, South America, and tropical Africa, 


SOLANACE A. 


Soranum verBasciroiium, Linn, Sp. Pl. 184. 

ae sel T be "Wkea {7 o¢ 
Tenom, 700’, in native “ kebuns. Fl. Fr. Jan. 2661. 
Distrib. Borneo (D. Borneo). ‘Tropics of both hemispheres. 


SoLanum torvum, Sw. Prod. Veg. Ind. Oce. 47. 
Tenom, 700’, common in clearings and gardens. Bl. Br. 72639. 
Distrib. Borneo (D. Borneo). Throughout the tropics. 


SoLaANum Parasiticum, Blume, Bidr. 697. ; ie 

Tenom, Rayoh hills, 2500’, epiphytic in high forest. Fl. Jan. 3126. 

Distrib. Borneo (Sarawak; D. Borneo). Malay Peninsula, Java, and 
Sumatra. ; 

An epiphytic shrub, erect, with shiny, fleshy leaves and white flowers. 


LINN. JOURN.—BOTANY, VOL. XLII. [ 
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There is no authentic specimen of S. parasiticum at Kew or at the British 
Museum, but the plant agrees with King and Gamble’s description (Fl. Mal. 
Pen. 330) in the parasitic habit, mites flowers, and truncate calyx. It is 
represented from Sarawak at Kew (Haviland and Hose, 3711). 


SCROPHULARIACE A. 


ToRENIA LAMPONGA, Mig. Fl. Ind. Bat. Suppl. 562. 

Melalap, 800', open clearings and Chinese gardens. Fl. (purple) Jan. 
2723. 

Distrib. Borneo (D. Borneo). Sumatra. 


VANDELLIA CRUSTACEA, Benth. Scroph. Ind. 35. 
Jesselton, sandy bog by the race-course, a general weed. FI. Fr. Dec. 2604. 
Distrib. Borneo (Sarawak; D. Borneo). General weed in the tropics. 


VANDELLIA SCABRA, Benth. Scroph. Ind. 36. 
Jesselton, sandy bog by the race-course. Fl. (white) Dec. 2605. 
Distrib. Borneo (D. Borneo). Asia and tropical Africa. 


VANDELLIA PEDUNCULATA, Benth. Scroph. Ind. 37. 

Melalap, 800', open clearing, drawn up amongst grass. Fl. Fr. Jan. 
2129: 

Distrib: Borneo (Labuan, Motley ; Sarawak ; D. Borneo). Tropical Asia. 

Height 0°35-0°70 m., with fleshy leaves and mauve flowers with a yellow 
spot on the middle lobe of the lip. 


ScopaRia DULCIS, Linn. Sp. Pl. 116. 

Tenom, 700’, a weed in old gardens, under fruit-trees. 2635. Melalap, 
800', on a sandbank in the Pengallan river. Fl. Fr. Jan. 2752. 

Distrib. Borneo (B.N. B. Kudat, Fraser: Sandakan, Creagh; Sarawak). 
A general weed in the tropics. . 

HUPHRASIA BORNEENSIS, Stapf in Trans. Linn. Soc. ser. 2. Bot. iv. (1894) 
210, pl. 16 B. 10-16. 

Kinabalu, between Kamburangau and Pakapaka, 8000-9500’, on the ser pen- 
tine ridge.- 3047. Open spaces in sub-summit dwarf forest. Fl. Feb. 4274. 

Distrib. Borneo (B.N. B. Kinabalu, 8000-12,000', Haviland). 

One of the handsomest species of Huphrasia, with white flowers s, recalling 
Ei, Munroi, Hook. f., of New Zealand in habit, and in the size of the elute 
flowers, of which onty one or two are out at the same time ; however, it does 
not show the regular corolla of that species. It is erect in the open and on 
the summit, sh: it was not yet out, but assumes a prostrate habit in the 
shade of the Leptospermums and other trees of the ridge association. 


¥ a 
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LENTIBULARIACE®. (0. STAPF.) 


UTRICULARIA BIFIDA, Linn. Sp. £18. 


Jesselton, near the race-course, in swampy land, on sandy soil, abundant. 


Fl. Fr. Jan. 2600. 


Distrib. Borneo (D. Borneo). Malay Peninsula, Java, Philippines, 
W. Australia ; China and J apan ; India and Ceylon. 


Fig. 6. 


Utricularia calliphysa, Stapf. 1. Whole plant; 2. Part of rhizoid, with bladder, x 36; 
3. Bladder, x 150; 4. Flower, x 6; 5. Calyx, x 6; 6, Upper lip of corolla, x 6; 
8. Pistil and stamen, x 30; 9. Capsule, x 8; 10. Seeds, x 30. 


UrricuLARIA CALLIPHYSA, Stapf, sp. nov.; affinis U. lateriflore, R. Br., 
sed omnibus partibus minor, corollee labio inferiore distincte trilobo et utriculi 
appendicibus distincta. ig ae 

. ] ares » r ¥ a -/ 20 a vu 

Plantula delicatula, circiter 4 cm. alta,  Stolones et ee enuite 

i 
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filiformia, alba, numerosa, ad caulium floriferorum bases orta, sparse 
minutissime glandulosa. olia 1-2 ad caulium bases vel e stolonibus vel 
petiolis ipsis orta, spathulato-linearia, longe sensim in petiolum attenuata, 
obtusa, ad 7 mm. longa (spe multo minora), 0°5 mm. lata. Uftriculi ex 
rhizoideis vel stolonibus orti, stipite filiformi eequilongo lateraliter insidentes, 
0:3-0'4 mm. longi, subglobosi, parce glandulosi, labio superiore brevi corni- 
formi erecto basi utrinque lobulo papilloso addito, labio inferiore (stipiti 
approximato) coronulam semicircularem stipitem versus apertam crenulatam 
in crenis glanduligeram referente. Caules floriferi filiformes, stricte erecti, 
1-5 em. alti, folia 3-4 squamiformia lineari-lanceolata acuta basifixa 0°5 mm. 
longa gerentes. lores 1-4 dissiti, bracteis foliis preecedentibus simillimis 
suffulti ; pedicelli vix‘1 mm. longi, basi bracteolis 2 subulatis minutis 
instructi. Sepala eequilonga, 2 mm. longa, superius late oblongum, inferius 
suborbiculare, utrumque obtusum. Corolla pallide purpurea, labio superiore 
erecto obovato-oblongo subintegro 2 mm. longo, inferiore 3 mm. longo ore 
ascendente subquadrato 3-lobo, lobo intermedio paulo lateralibus longiore, 
caleare conico 5 mm. longo subacuto. /ilamenta linearia, basin versus 
attenuata, 0°5-0°75 mm. longa. Stigmatis labium superius angustum, inferius 
eequans. Capsula matura ellipsoidea,2 mm. longa, Semina subglobosa, laxe 
reticulata, leevia, 0°25 mm. diametro. : 

Hab. Jesselton, near the race-course, on sandy swampy land. Fl. Jan, 
2601. Tambunan plain, in damp sandy soil, 2000’. Fl. Feb. 3015. 

I%strib. Endemic in British North Borneo. 


GESNERACH A. (Spencer Moors.) 


CyrTANDRA Gippsi1H, S. Moore, sp. nov. 

Caule crasso e cauli epigzeo satis valido repente frequenterque radicellifero. 
ascendente fulvo-villoso ; foliis oppositis petiolatis obovatis vel late obovato- 
oblongis basin versus gradatim attenuatis basi ipsa obtusis margine undulatis 
pergamaceis supra glabris subtus fulvo-villosis ; floribus paucis fasciculatis (vel 
interdum solitariis ?) e cauli epigseo hac atque illac.oriundis ; pedunculis 0 ; 
pedicellis elongatis tenuibus fulvo-villosis ; calycis fulvo-villosi tubo subeylin- 
drico lobis inter se ineequalibus lineari-setaceis tubum subeequantibus ; corolla 
calycem longe superante, tubo inferne angusto superne gradatim ampliato extus 
sparsim piloso-pubescente ore parum obliquo, lobis suborbicularibus tubo multo. 
brevioribus; ovario oblongo et stylo tomentoso ; stigmata biramoso; bacca 
oblonga styli basi persistente onusta. 

=i ]aea 7 9000! peak Se 

Hab. Hills above Tenom, 2000’, undergrowth of high forest. Fl. Fr. Jan. 
3113. 

ae : : “eee 

Stem about 30 cm. high, nearly 5 mm. in diameter, somewhat tumid at the 
nodes. Leaves about 14 cm. long (estimated, there being not one whole leaf) 
and 5-6 em. broad, greyish above when dry and thickly sown with eystoliths 

oy a | 
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tawny below ; lateral nerves several, ascending, scarcely at all arcuate ; 
petioles 10-15 mm. long, tawny villous. Pedicels 3-4°5 em. long, with eee 
subulate villous bracteoles about 2 mm. long at the base. Flowers eure Tube 
of calyx 8 mm. long, 3mm. wide at the bottom and 4 mm. at the top ; posticous 
lobes longer than the anticous owing to their higher connation, anticous 9 mm. 
long, the others 7-8 mm. Tube of the corolla about 3°5 cm. long, 3°5 mm. 
below and 8 mm. wide at the throat; lobes about 10 mm. inet mm. 
broad, Ovary 10 mm. long. Style arms clavate, 3 mm. long. Berry up to 
24 mm. in length. 

The stamens and part of the style have been destroyed by insects, but 
there seems no reason to doubt that this is a Cyrtandra, close to C. radiciflora, 
0. B. Clarke, from which there is no difficulty in separating it on account, 
iter alia, of the long narrow calyx-lobes. 


JEscHyNantuus Gippsim, S. Moore, sp. nov. 

Epiphytica, pendens ; foli’s oppositis breviter ovatis apicem versus angus- 
tatis obtusis basi subrotundatis margine undulatis coriaceo-incrassatis glabris; 
jloribus binis (an semper?) in fasciculos axillares vel terminales pedun- 
culatos dispositis ; pedunculis pedicellisque pubescentibus; calyce majusculo 
cylindrico pubescente, lobis brevibus late triangularibus obtusis; corolle 
majusculee tubo ex calyce Jonge eminente superne incurvo mediocriterque 
dilatato extus pubescente, labio antico alte tripartito lobis late ovatis obtu- 
sissimis, labio postico breviter bilobo; staminibus leviter exsertis filamentis 
glabris ; ovario glabro, stylum pubescentem magnopere excedente. 

Hab. Gurulau spur, 3500’, above Kiau, in sec. forest. Fl. Feb. 3987. 

Leaves 8-11 em. long, 3°5-5°3 cm. broad ; keel very prominent, laterai 
nerves but little visible ; petiole 5-7 mm. long, channelled above. Peduncles 
to all appearance bearing a couple of flowers, stout, 7 to nearly 10 mm. in 
length. Pedicels about as long as the peduncles, but more slender. Calyx 
2-5 em. long, in width half as much, green in the fresh state, hairy on both 
surfaces, its lobes 3 mm. long and nearly 7 mm. wide at the base. Corolla 
red, up to 6cm. long ; the tube 6 mm, wide at the base, contracting soon for a 
short distance to 2 mm. or a little more, and then expanding to 8 mm. ; lobes 
of the lower lip 10x 8 mm. ; upper lip 12 mm. long and about as broad, its 
suborbicular lobes 4 mm. in length. Anthers barely 3 mm. long. Disk 
15 mm. high. Ovary with gynophore nearly 5 cm. long. 

The only specimen seen was in flower, hence the section to which it belongs, 
and consequently the affinity must remain uncertain. It will probably 
prove nearly allied to 4. Rhododendron, Ridl., which has smaller leaves, a 
deep purple calyx with acute glabrous lobes, a longer corolla with a glabrous 
tube and longer lobes as well as pubescent stamens. 
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Dicurotricnum asperrroiium, C. B. Clarke in DC. Monog. v. 1. j4. 

Kinabalu, just below and around Pakapaka cave, 9500-10,000', in low 
forest. Fl. Fr. Feb. . 4245. 

Distrib. Borneo (B.N.B. Kinabalu, 8000’, Low: 10,500’, Flaviland ; 
Sarawak). Java, Amboina. 

A decumbent epiphyte, with brilliant red flowers. 


ACANTHACEA. (Spencer Moors.) 


THUNBERGIA FRAGRANS, Rowb. Gor. Pl. i, 47. t. 67. 

Tenom, 700-800’, general everywhere in sec. forest and open clearings. 
Fl. Jan. 2617. 

Distrib. Borneo (B. N. B. Pangkalan, Banggi, Fraser: Hast Coast, Creagh: 
Kinabalu, Kadamaian river, 2500', Haviland; D. Borneo). Malaya and 
Philippines to N. Australia ; Indo-China and India. 


*STAUROGYNE AXILLARIS, S. Moore, sp. nov. 

Herbacea, metralis ; caule ascendente ramoso ramis foliosis pubescentibus ; 
foliis lanceolatis obtusis basi in petiolum longum tenuem pubescentem angus- 
tatis membranaceis supra leviter scabriusculis utrinque in nervis pubescentibus 
puberulisve; floribus in racemos ex axillis oppositis oriundos subsessiles 
maxime abbreviatos perpaucifloros dispositis; bracteis lineari-subulatis calyce 
multo brevioribus ut inflorescentize axis calyxque patule pubescentibus ; calycds 
segmentis inter se parum inequalibus inferne oblongis superne longe 
extenuatis ; corolla tubo calycem circiter equante sursum paullo ampliato 
extus puberulo lobis posticis quam antici paullulum majoribus, omnibus 
suborbicularibus tere glabris ; ovario et stylo glabro. 

Hab. Kinabalu, Gurulau spur, 3500’, above Kiau; sec. forest. Fl. Fr. 
Hehe ogo. 

“ade of leaf generally 6-8 em. long and 1:5-2 em. broad, when dry dull 
olive-green above and brownish below ; lateral nerves about 8 pairs, ascending; 
petioles 2-3 cm. long. Axis of inflorescence only about 3-4 mm. long, and - 
apparently not lengthening in fruit ; the whole raceme about 15 mm. long, 
and about the same in breadth. Bracts 4 mm. long ; pedicels 1-2 mm. long. 
Flowers white. Segments of calyx very pale reddish when dry, 16°5-17'5 mm. 
long, at most 1 mm. broad. Tube of corolla somewhat curved a little above 
the base, 16-5 mm. long, rather more than 1 mm. broad at the bottom, 
expanding to 3 mm. above; posticous lobes of the limb 1:75x 2 mm., anti- 
cous 1'ox1‘8 mm. Anthers dehiscing by means of a rather long pore 
(anther-cell 1 mm, long, pore 0°5 mm.). Ovary 3°5 mm., style 10 mm. long ; 
shorter arm of the stigma bifid. Capsule 6-7 mm. in length. 

Differs from S. lanceolata, O. Kuntze, in habit, in the short axillary inflores-. 
cences, and the almost equal calyx-segments. . 
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; HyYGROPHILA saxatiuis, idl. in Trans. Linn. Soc, ser. 2. Bot. iii. (1893) 
33. 

Melalap, 800’, sandbanks in the Pengallan river. Fl. Jan. 2749. 

Distrib. Borneo (Sarawak; D, Borneo). Philippines; Indo-China, 
Ceylon. 

a Perennial, rooting at the nodes; aerial branches 14-28 cm. in height, 
with slightly fleshy leaves and blue flowers.” 


RUELLIA REPENS, Linn. Mant. i. 89. 


Tenom, hills above, 1100’, undergrowth in see. forest. Fl. Jan. 2868. 

Distrib. Borneo (Sarawak ; D. Borneo). Malay Peninsula, Java, Ceram, 
Tenimber Group, Philippines ; Indo-China. 

** Herbaceous, 0°75-1 m., with mauve flowers.” 


APORUELLIA BORNEENSIS, S. Moore, sp. nov. 

Spithamea vel paullo ultra ; caule stricto simplici vel pauciramoso inferne 
nudo superne ad apicem neque folioso pubescente cito glabrescente ; folis 
ovatis vel ovato-oblongis obtusis basi in petiolum brevem angustatis margine 
undulatis membranaceis utrinque preeter costas minute pubescentes puberu- 
lasve atque marginem sparsim ciliolatum cito glabris; aazllis superioribus 
paucifloris, floribus sessilibus ; bracteolis oblongo-lanceolatis obtusis dorso 
puberulis margine ciliolatis calycem occludentibus facileque excedentibus ; 
calycis alte divisi segmentis lanceolatis vel lineari-lanceolatis accuminatis 
margine ciliolatis; corolle extus sparsim minuteque pubescentis tubo 
bracteolis sequilongo sursum ampliato, lobis late oblongo-obcordatis quam 
tubus brevioribus ; antheris inclusis ; ovario ellipsoideo fere glabro; stylo 
pubescente ; ovulis quove in loculo 3; capsula 6-sperma inferne solida 
angustaque superne ellipsoidea acuta glabra. 

Hab. Tenom, 900’, undergrowth in forests on the foothills. Fl. Fr. Jan. 
2695. 

Leaves 5-8 em. long, 2°5-3°5 cm. broad, somewhat glaucous when dry ; 
petioles +6 mm. long, puberulous. Flowers up to about 6 in the axils, 
each leaving a prominent scar after falling. Bracteoles 10-15 mm. long, 
up to 3:5 mm. broad, like the leaves glaucous when dry. Calyx 6-75 mm. 
long, the segments somewhat unequal, 5-7 mm. in length. Tube of the 
mauve corolla 10-15 mm. long, 2—2°5 mm. in width below and 4—5 mm. in 
the upper two-thirds; lobes about 6°5 x 7 mm. Anthers narrow, apiculate, 
nearly 2 mm. long. Pollen-grains papillose. Ovary 2 mm., style 10-12 
mm. long. Capsule 15 mm. long ; seeds suborbicular, glabrous, 4 mm. in 
diameter. 

Among other characters this differs from A, avillaris, C. B. Clarke, in the 


large bracteoles, the calyx, and the capsule. 
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Hemicrapuis ALTERNATA, 7. Anders. in Journ. Linn. Soc., Bot. vii. (1864) 
114. 

Near Melalap, 800’, undergrowth in see. forest. Fl. Jan. 2796. 

Distrib. Borneo (D. Borneo). Malay Peninsula, Java, Sumatra, and 
Philippines. 

“ Herbaceous, 0°51 m., with pale mauve flowers.” 


STROBILANTHES KINABALUENSIS, Stapf in Trans. Linn, Soe. ser. 2. Bot. iv. 
(1894) 214. 

Bundu Tuhan to Kiau, 2000-3000’, in open clearings and sec. forest. 
Giaweb. 3952: 

Distrib. Borneo (Kadamaian river, 2000', Haviland). 

“Herbaceous, 2 m.in height, with white flowers. Also seen at Lobang 
rock, at 5000'.” 


STROBILANTHES GALEOPSIS, Stapf in Trans. Linn. Soc. ser. 2. Bot. iv. 
(1894) 215. 

Kinabalu, steep slopes above Lobang rock, 6000', undergrowth in high 
forest. Fl. Feb. 4231. 

Distrib. Borneo (B. N. B. Kinabalu, 5000-7000!, Haviland). 

“ Herbaceous, +1°40 m. in height, with reddish leaves and white flowers. 
Dr. Stapf compares the general habit of this plant with Galeopsis Tetrahit 
and G. versicolor, but in the field this resemblance was not suggested.” 


ACANTHUS EBRACTEATUS, Vahl, Symb. Bot. ii. 75, t. 40. 


Jesselton, on the land edge of the mangrove swamp. Fl. Jan. 2606. 

Distrib. Borneo (B. N. B. Tanjong Batu, Creagh). From tropical Africa 
to Polynesia and N. Australia. 

‘Also seen at Menkabong and on the Abai river. Flowers white.” 


LEPIDAGATHIS STAUROGYNOIDES, S. Moore, sp. nov. 


Caule repente hac atque illac ramos foliosos glabros semispithameos vel 
minores emittente ; /oliis petiolatis oblongo-ovatis obtusis vel obtuse acutis 
basi obtusis rotundatisve firme membranaceis glabris ; floribus in cymas 
brevissimas subsessiles perpaucifloras dispositis ; bracteis calycis alte 
partiti segmentis similibus sed iis paullo latioribus anguste linearibus 
glanduloso-pilosis ; coroll@ extus fere glabree tubo calycem eequante sursum 
amplificato, labio postico lato ovato breviter bilobo, labio antico ultra medium 
3-lobo ; antheris staminum breviorum loculis ineequialtis preeditis, longi- 
orum equialtis ; ovario et stylo glabro; capsula fere a basi 4-sperma. 
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Hab. Hills above Tenom, 1500', undergrowth in high forest. Fl. Fr. Jan. 
2873, 2902. ; 

Leaves mostly 3-4°5 cm. long and 1°5-2 cm. broad, but often smaller, e.g. 
25x13 mm., and occasionally only 13x10 mm., greyish green when dry, 
paler below ; petioles 3-6 mm. long. Cymes only 2-3-flowered, including 
the corollas, at most 15x12 mm., but often shorter, the peduncle when 
present not more than 3 mm. in length. At the base of the inflorescence is 
a pair of floral leaves, linear-oblanceolate in form, about 6 mm. long by 1°5 
mm. in width at the widest part; these like the bracteoles and calyx are 
glandular pilose. Bracteoles 8-5 mm. long, 8°5 mm. broad. Segments of 
calyx 8°45 mm. in length, narrowed above to about 0°2 mm. Flowers yellow ; 
corolla-tube 8°5 mm. long, nearly 2 mm. wide in the lower half, thence 
suddenly expanding to 3 mm. and having at the throat a width of 5 mm. ; 
upper lip 4x 4°5 mm., its lobes subdeltoid, obtuse, less than 1 mm. in length; 
lower lip 45x 5 mm., the middle lobe broadly ovate, very obtuse, 3x3 mm., 
the lateral lobes broadly oblong, very obtuse, 3 mm. long and nearly 2 mm. 
broad. Anthers oblong, 1:75 mm. long, the lower cell of the shorter pair 
of stamens only 1°25 mm. Jong. Pollen-grains, except for the smooth ellip- 
tical pore-areas, covered with an exceedingly fine meshwork-thickening. 
Ovary 1:75 mm., style 9 mm. long. Capsule with a very short hard point, 
11 mm. long. 

The Staurogyne-like general appearance and the few-flowered cymes seem 
to distinguish this species very easily. 


Justicia GENDARUSSA, Burm. f. Fl. Ind. 10. 

Jesselton, on Bajow graves. Fl. Jan. 2608. 

Distrib. Borneo (B. N. B. Sakatan river, Burbidge; Sarawak; D. Borneo). 
Malay Peninsula, Java, Babar, Timor, Philippines, and New Guinea ; Indo- 
China to India. 

A shrub, 1-2°50 m. high, with white flowers veined with mauve. General 
from Tenom to Kaningau, in secondary forest and by “campongs”’ up to 
1000’. Mr. H. N. Ridley informs me that this plant is supposed to keep off 
ghosts and magic, and is consequently planted by the Malays on graves. He 
has never found it wild or in fruit. It is cultivated for medicine and remains 
long after traces of former cultivation have disappeared, and then looks as 
if native. It never seems to fruit, and he doubts it being wild in any 
locality visited by him in the Federated Malay States (Trans. Linn. Soe. 
ser. 2. Bot. iii. (1893) 333). | : | 

Miquel cites it as a native medicine (FI. Ind. Bat. ii. 832). The Malay 
name is “‘ Ganda Rusa.” 

C. B. Clarke (Hook. f. F1. Br. Ind. iv. 532) questions it ever occurring wild, 


as it is so rarely found with seeds. 
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PryssraLorris (§ Anisophylle) Gissst#, S. Moore, sp. nov. 

Caule ascendente sparsim ramoso pubescente demum puberulo ; folzis 
breviter petiolatis ellipticis apice longuiscule acuminatis basi obliquis 
brevissimeque cordatis membranacei preter costee centralis faciem inferiorem 
prominentem minute pubescentem glabris, foliis minoribus parvulis lanceo- 
latis quam majora multoties brevioribus ; floribus in dichasia e ramo paul- 
lulum supra axillas oriunda satis longe pedunculata dispositis, inflorescentize 
axi et pedicellis et calycibus glanduloso-pubescentibus ; calycis segmentis 
inter se subzqualibus anguste linearibus ; corolle tubo calycem excedente 
deorsum angustato sursum cylindrico extus minute puberulo, lobis posticis 
labiique antici lobis lateralibus late oblongis obtusis, hujus lobo intermedio 
semiorbiculari ; antherarum loculis ineequialto affixis ; pollénis granis 3-porosis. 
costulis difficile aspectabilibus ; ovario oblongo-ovoideo et stylo glabro. 

Hab. Near Tenom, 700', undergrowth in secondary forest. Fl. Jan. 2931. 

Leaves 12 cm. long, 4°5-6 cm. broad, pale green when dry; cystoliths 
very numerous on either face; lateral nerves prominent below, the lower 
ascending, the upper very openly arched ; petioles 7 mm. long; small 
reduced leaves 4-10 mm. long. Peduncles mostly 10-15 mm. long; bracts 
minute, snbulate, about 1 mm. in length; pedicels +5 mm. long. Flowers 
cream-coloured. Calyx-segments 7-8 mm. long. Moistened corolla 19-21 mm. 
long, the tube 16 mm. in length by 2 mm. in width below, and 3°5 mm. 
above ; lobes of upper lip 5x2 _mm., middle lobe of lower lip 3x4°5 mm. ;. 
palate very intrusive. Upper cell of anther 2 mm. long, lower slightly 
shorter. Disk fleshy, rather more than 1 mm. high. Ovary 2 mm., style 
16 mm. long. 

Separable at sight from P. procridifolia, Hallier f. and P. frutescens, 
Haller f., by the indumentum, the cordate base of the leaves, and the long 
peduncles. 

No. 2924 (from Tenom, undergrowth in secondary forest) apparently 
belongs here, but the leaves are much smaller, viz. 6-7 X 2°5-3 em. and even 


less, indeed sometimes no more than 3 em. in length. The flowers are noted 
as yellow. 


Hyporsres FLoripunba, R. Br. Prod. 474. 

Tenom, 800-900’, foothills, in undergrowth in sec. forest. Fl. Jan. 2619. 

Distrib. Borneo (B..N. B. Banggi, Fraser). Timor Laut, Little Kei 
Island, Philippines, and N.. Australia. 

“Herbaceous, 2 m. in height, with purple flowers.” 


VERBENACE. 
CALLICARPA CANA, Linn. Mant. ii. 198: 


Tenom, 700’, in “ kebuns” and in forest: Fl. Jan. 2669. 
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Distrib. Borneo (B. N. B. Tanjong Batu, Creagh ; D. Borneo). Malay 
Peninsula, Java, Sumatra, Timor, Timor Laut, Sunda, Philippines, and N.E.. 
Australia ; Indo-China. 

Also seen in a bog at Jesselton. 


GMELINA AsraTica, Linn. Sp. Pl. 626. 

Sapong, 700-900’, everywhere in open clearings. Fl. Jan. 2719. 

Jistrib. Malay Peninsula and general in the Dutch Indies ; Indo-China, 
East India and Ceylon. 


VITEX PUBESCENS, Vahl, Symb. Bot. iii. 85. 

Tenom, 700-900’, common in sec. forest. FI. Fr. Jan. 3132. Tambunan 
plain, 2000’, in open dry places. Fl. Fr. Feb. 3012. 

Distrib. Borneo (B. N. B. Kudat, Fraser: Tawao, Creagh; Sarawak ; 
D. Borneo). Malay Peninsula, Java, Sumatra, Timor, Wetter, and Philip-. 
pines ; Indo-China, India and Ceylon. 

Tree, 20 m., with dark massive foliage and dense racemes of mauve flowers.. 
Motley notes on a specimen from Banjarmassing (at “ the 
flowers are white and that the plant is very common, and one of the: 
toughest woods in existence. The bark is used for dyeing rotans, the Malay 
name being ‘ Alahan’.”” At Tambunan it was seen as a shrub, +4 m. 


CLERODENDRON BeTHUNEANUM, Low ea J. Smith in Bot. Mag. t. 4485. 

Tenom, 700’, near native cultivation and in sec. forest, general. Fl. Fr. 
Jan. 3131. 

Distrib. Borneo (B. N. B. Pulo tiga, Burbidge: Pangkalan, Banggi, 
Fraser: Sarawak ; D. Borneo). 

A magnificent species, with a large panicle of red flowers terminating 
each branch. It was seen flowering when only 0°75 m. high, but attains up to 
6 m.in the forest. Hach flower has a white spot on the lip; the fruit is blue. 


JLERODENDRON INFORTUNATUM, Gaertn. Fruct. 1. 271. 
Ghinambur, 500’, a tree in sec. forest. Fl. (white) Fr. Feb. 4289. 
Distrib. Malay Peninsula, Java, Moluccas ; Indo-China, India and Ceylon. 


CLERODENDRON KINABALUENSIS, Stapf in Trans. Linn, Soc. ser. 2. Bot. iv. 
(1894) 216. 
Kinabalu, 5000’, Gurulau spur, in high forest undergrowth. 


Dot Se 
Distrib. Borneo (B. N. B. Kinabalu, Penokok river, 3200’, Haviland). 


- A scrambler, with large white flowers, slightly scented. 


Daly cdie: 
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LABIATA. 


Ocimum Basiticum, Linn. Sp. Pl. 597. 

Tambunan Station, 2000’, near “kedehs.” Fl. Fr. Feb. 3016. 

Distrib. Java, Timor, Moluccas, Philippines, and New Guinea. Tropics 
generally, also cultivated. 


ORTHOSIPHON STAMINEUS, Benth. in Wall. Pl. As. Rar, ii. 15. 

Apin Apin, 1500’, near the-rest-house. Fl. Feb. 2980. 

Distrib. Borneo (D. Borneo). Malay Peninsula, Java, Philippines and 
New Guinea to N.E. Australia ; Indo-China to N.E. India. 


Hypris BREVIPES, Pott. in Ann. Mus. Par. vii. (1806) 465. 

Tenom, 700', common weed in “kebuns” and on paths, also in the forest. 
Fl, Jan. 2676. 

Distrib. Borneo (B. N. B. Sandakan, Creagh: Labuan, Motley; D. 
Borneo). Malay Peninsula, Andamans, Java, Celebes, Timor, Amboina, 
Philippines. Tropical; indigenous in tropical America. 


DYSsOPHYLLA VERTICILLATA, Benth. in Wall. Pl. As. Rar. i. 30. 

Kaningau plain, in “ Lalang” swamp. FI. Fr. Feb. 2968. 

Jnrstrib. Philippines, N. Australia; China, Japan, Indo-China to E. India 
and Ceylon. 


AMARANTACEL. 


CYATHULA PROSTRATA, Blume, Bijdr. 549. 

Tenom, 700’, in “kebun” paths. FI. Jan. 3134. 

Lnsirib. Borneo (B. N. B. Tawao, Creagh: Labuan, Motley ; D. Borneo). 
Malay Peninsula, Java, Sumatra, Lombok, Philippines, and New Guinea. 
Tropies generally. 

Flowers pink. 


ALTERNANTHERA SESSILIS, R. Br. Prodr. 417. 

Melalap, 800', sandbank in Pengallan river. Fl, Fr. 2755. 

Distrib. Borneo (Sarawak ; D. Borneo). Malay Peninsula, Java, Philip- 
pines, and New Guinea. Generally distributed in warm countries. 


POLYGONACEA. 


*POLYGONUM CHINENSE, Linn. Sp. Pl. ed. 2, 520. 
Bundu Tuhan, 2000’, damp wet places in young jungle. Fil. Feb, 4315, 
Distrib. Borneo (B. N. B. ‘Tampussuk river, 2500’, Haviland). Malay 
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Peninsula, Java, Sumatra, Timor, and Philippines ; Japan, China, India and- 
Ceylon. 


Also seen at Kiau and Lobang rock, at 5000’. 


Potyeonum FLaccipum, Meissn. in DC. Prod. xiv. 107. 
Tenom, 700’, in open damp places. Fl. Jan. 2845. 


Distrib. Borneo (Sarawak ; D. Borneo). Malay Peninsula, Java ; Indo-. 
China to India. 


NEPENTHACEA. (J. Macrarnans.) 


_ NEPENTHES AMPULLARIA, Jack in Comp. Bot. Mag. i. (1835) 271. 
Tambunan plain, near the Station, 2000’, in open scrub on sandy soil, 
running up shrubs and grass. Young plant. Aerial pitchers not developed. 
2994a. 9. Feb. 29946. 
Distrib. Borneo (Labuan, Burbidge; Brunei; Sarawak; D. Borneo). 
Malay Peninsula, Sumatra, and New Guinea. 


NEPENTHES TENTACULATA, Hook. f. in DC. Prod. xvii. (1873) 101. 

Kinabalu, Maraiparai spur, 5000-7000’, in open serpentine formation up to 
the mossy forest, abundant. Aerial pitchers, 4078 a. Radical pitchers, 4078 6, 
Feb. (from same plant). 

Distrib. Borneo (B. N. B. summit of Lobang, 5000’, N.E. coast of Borneo,. 
Lobb: Kinabalu, 9000’, Low; Sarawak). 

** Lobb, in 1853, ascended as far as the Lobang rock on Kinabalu, but 
did not get further as the natives refused to accompany him; that is there- 
fore possibly the locality given on many of his specimens as ‘ Lobang 
Peak.’ The- dark red pitchers of this plant are very characteristic om 
the usual route up the mountain by the South-Western spur and also on, 
the Maraiparai spur to the N.W.’”’ 


NEPENTHES TENTACULATA, var. TOMENTOSA, Macfarl. in Engl. Pflanzenr. 1. 
ili. (1908) 43. : 

Kinabalu, Kamburangau ridge to Pakapaka, 7000-10,000', in mossy 
forest and on the open serpentine formation, abundant, Feb. 4217 (aerial 
pitchers only). 

Distrib. Borneo (B. N. B. Kinabalu, 6000-9000’, Burbidge). 

This form is a hairy variety which seems, judging from the present col- 
lection and that made by Burbidge, to inhabit a higher zone than that usually 
occupied by the typical form. As the pitchers are richly covered in the 
young state and often even at maturity with a dense ferruginous tomentum, 
1 have referred it to V. tentaculata var. tomentosa. Whether this is a feature 
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that has developed to enable the plant to adapt itself to the more severe 


climatic surroundings of a higher mountain zone, is a question that cannot 
now be determined, but which deserves to be kept in view by future 


travellers. 


Nepentues vILLosa, Hook. f. Ic. Pl. t. 888 (1852). 

Kinabalu, between Kamburangau and Pakapaka, 8000-9000’, in mossy 
forest and open scrub on serpentine. ¢ 9. Feb. 4286. 

Distrib. Borneo (Kinabalu, 7500-9000', Low, Burbidge, Whitehead). 


NepentHes Epwarpsiana, Look. f. in Trans. Linn. Soe. xxii. (1859) 420, 
ens 

Kinabalu, Maraiparai spur, 5000’, epiphytic in mossy forest, abundant. 
Feb. 4083. 

Distrib. Borneo (B. N. B. North end of Kinabalu, 5000’, Low ; Burbidge). 

“ Judging from the label on Sir Hugh Low’s specimen at Kew, his locality 
is undoubtedly the Maraiparai spur. ‘This species is also abundant as one 
emerges from the mossy forest on to the Kamburangau ridge, at 7-9000’ on 
the South-Western spur, which is Burbidge’s locality.” 


NEPENTHES GRACILIS, Korth. in Verh, Nat. Gesch. Bot. (1839) 22. t. 1 et 
ted, i, 1-38; 

Tambunan plain, near the Station, 2000’, running up amongst grass and 
shrubs, in open scrub on sandy soil, abundant. Feb. 9.29934. Aerial 
pitchers, 2993 6. 

Distrib. Borneo (B. N. B. Balambangan Island, Creagh : Sipitang, 
Woolley, fide phot. Brit. Mus.; Labuan, Burbidge ; Brunei; Sarawak ; 
D. Borneo). Malay Peninsula, Sumatra, Billiton. 

Also abundant at Jesselton and Usakan, on exposed sandstone, 


Nepentoes RarFiEstana, Jack in Comp, Bot. Mag. i. (1885) 270. 

Tambunan plain, near Station, running up grass and shrubs in open 
scrub on dry sandy soil, abundant. Feb. ¢ with aerial pitchers, 2995 a 
Radical pitchers, 2995 b. 
eS (B. XN. 183, Balambangan Island, Fraser : Port Myburgh, 
Creagh: Sipitang, Woolley, fide phot, Brit. Mus.; Labuan, Burbidge ; 
2» A} Talay aninsul: > Hy a's ° - : : 
Brunei). Malay Peninsula, Sumatra, Billiton. (Philippines, Cuming, 
Brit. Mus.) ss 


“NEPENTHES Boscntana, Korth, in Verh. Nat. Gesch. Bot. (1839) 25. t. 2 
et 4, f. 39-54. 

Kinabalu, Maraiparai spur, 5500- 7000’, sipupnte! in mossy forest. Feb 
4077. Young plant, 4077 a. 

Distrib. Bornes (Brunei ; Sarawak ; D. Borneo). 
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Nepentues Lown, //ook. f. in Trans. Linn. Soe. xxii, (1859) 420, t. 71. 
| Kinabalu, Maraiparai spur, 5000-7000!, in mossy forest. Feb. 4084. 
Distrib, Borneo (B. N. B. Kinabalu, 6000-8000", Whitehead; down to 
5000', Burbidge). 
“Also abundant from the mossy forest on the South-Western spur to 


above Kamburangau, 7000-8000'. This species is similar in habit to 
N. Edwardsiana.” 


*“NEPENTHES sp. | 

Kinabalu, above Kamburangau, 8000-9000!, in mossy forest and on the 
open olivine serpentine formation. Feb. 4300’. (Pitcher only.) 

All available morphological details suggest that this is a hybrid between 
XV. villosa and N. Rajah. Of this form only one pitcher was collected. 
At first sight it resembles rather closely a marked variety of J. villosa. 
But in collecting it Miss Gibbs was struck by the peristome, which was 
greatly more expanded than is typical of that species. A detailed study 
has caused me to view it as almost surely a hybrid between V. villosa and 
AV, Rajah. Though the latter species was not observed during the ascent, 
it is one of the celebrated types peculiar to the mountain, and specially to 
the high zone where JN. villosa grows. It might well therefore contribute to 
the origin of the present specimen, since cross-pollination by insects is typical 
for Nepenthes. Alike in the shape of the pitcher and of the peristome ridges 
and teeth, in the shape and distribution of the honey-glands of the lid, in the 
very shallow conducting surface, in the glistening circular zone round the 
upper part of the detentive surface (that is alone represented, though wider, 
in the species JV. villosa), also in the distribution and shape of the glands of 
the detentive surface, it exhibits characters that are evidently compounded 
from both species already named. When we remember that Burbidge has 
already described V. Harryana [Gard. Chron. n. s. xvii. (1882) 56] as a natural 
hybrid between JV. villosa and NV. Edwardsiana, which I have found in its 
aninute structure to confirm such a conclusion, it seems not unlikely that the 
specimen now under discussion may also have a hybrid origin. We hope to 
learn more in the future regarding such suggestive and at times puzzling 


forms. 


PIPERACEX. (C. pg CAaNnDOLLE.) 
PIPER, Linn. 
e A Y ae L 7 Oe = aT § iad 9 
Piver Beri, Linn., var. Strtpoa, C. de Cand. in Prod. xvi. 1. 359. 
ped s So payee > a 9g, 
Tenom, 700%, in sec. forest. Fl. Jan.="2847. 
Distrib. Java ; India and Ceylon. 
“¢ Siri utan”’ of the natives. 


. 
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Sectio Hurrerer, C. DC. 


*PIPER AMPHIBRACTEUM, C. de Candolle, sp. nov. 

Ramulis costulatis glabris ; foliis longe petiolatis glabris, superorum 
limbo elliptico-lanceolato basi inzequilatera vel interdum  eequilatera 
utrinqgue acuto apice acute attenuato, 9-nervis nervo centrali nervos - 
adscendentes utrinque 2 emittente quorum supremus a 3°5-4 cm. supra 
basin solutus, nervis lateralibus utrinque 2 a basi solutis quorum externus 
aliis multo tenuior et brevior, petiolo glabro basi vaginante ; pedunculo 
glabro petiolum superante ; spica quam limbus adultus pluries breviore, 
rhachi glabra, bracteze pelta glabra in longitudinem elliptica subtus late 
sessili ; ovario glabro ovato, stigmatibus 3-5 linearibus recurvis ; bacea 
estipitata submatura ovata basi et apice attenuata. 

Hab. Kinabalu, slopes above the Lobang rocks, 6000’, high forest. Fl. 
Fr. Feb. 4126, 4130. 

Dioicum, epiphytum. Ramuli spiciferi usque ad 4 mm. crassi; col- 
lenchyma haud libriforme in fasciculos discretos in costulis ramuli dispositum ; 
fasciculi intramedullares 1-seriati; canales lysigenus centralis pluresque 
peripherici. Limbus folii rigido-membranaceus, creberrime pellucido-punc- 
tulatus, usque ad 14 cm. longus et 9°5 cm. latus. Petiolus usque ad limbi 
latus longius 20 mm., inter limbi Jatera 5mm. longus. Pedunculus usque ad 
5°5 cm. longus. Spica submatura 4°5 cm. longa. Bractez pelta 3 mm. 
longa, 2 mm. lata. Bacca submatura 8 mm. longa, in sicco nigra. 


PIPER sTYLOsuM, Mig. in Ann. Bot. Mus. Lugd.-Bat. i. 139. 

Tenom, Rayoh hills, 2500’, undergrowth in high forest, abundant. 
Fl. Jan. 2887. 

Inistrib. Malay Peninsula, Sumatra. 

Epiphyte, 0°70-1 m. altum. 


PIPER SARMENTOSUM, Rowb. Fl. Ind. 162. 

Tenom, 700’, in round “ campongs ” and on old “ kebun” land, abundant. 
Ore t'rT. Janne O20. 

Distrib. Borneo (Sarawak ; D. Borneo). §. China, through Malaya to. 
India. 

Erect, 0°70 m. altum. 


PEPEROMIA, Ruiz et Pavon. 


*PEPEROMIA DECUMBENS, C’. de Candolle, sp. nov. 
Caule filiformi dense puberulo; foliisalternis moglice petiolatis, limbo oblongo- 
elliptico basi attenuato et acuto apice obtuso 3-nervio nervuloque marginali ab 
apice usque ad medium decurrente utrinque petioloque sat dense puberulis ; 


> 


pedunculis glabris axillaribus terminalibusque petiolos fere eequantibus ; 
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spicis glabris limbos fere zequantibus ; bracteze pelta rotunda centro subsessili ; 
filamentis sat longis, antheris ellipticis ; ovario rhachi impresso turbinato 
apice in medio stigmatifero, stigmate carnoso glabro ; bacca globosa glandulis 
asperulata sine pseudocupula. 

fab. Kinabalu, slopes above Lobang rock, 6000’, high forest. F]. Fr. 4125. 

Herba epiphyta decumbens. Caulis 10 em. longus. Limbus in sicco 
membranaceus, minute pellucido-punctulatus, usque ad 4 em. longus et 
1-8 cm. latus. Petiolus 5 mm. longus. Bractee pelta sub 0°5 mm. diam. 
Bacca 0°75 mm. diam., rhachis processu conico sublevata. 


CHLORANTHACE. 


CHLORANTHUS OFFICINALIS, Blume, Enum. Pl. Jav. 79. 

Melalap, near, 800’, undergrowth in sec. forest. Fl. Fr. Jan. 2846. 

Iistrib. Borneo (Sarawak). Malay Peninsula, Java, Sumatra, Philip- 
pines, and New Guinea ; Indo-China to Andamans. 


CHLORANTHUS BRACHYSTACHYS, Blume, Fl. Jav. Fasc. 13-14, t. 2. 

Kinabalu, slopes above Lobang rock, 6000’, in high forest undergrowth. 
Fl. Fr. Feb. 4122. 

Distrib. Borneo (B. N. B. Kinabalu, 6000', Haviland). Malay Peninsula, 
Java, Philippines ; Japan ; Indo-China to India and Ceylon. 


MYRISTICACE. 


Myristica euauca, Blume, Bydr. 576. 

Tenom, 700’, in marshy sec. forest, by the railway. 92.Jan. 2803. 

Distrib. Borneo (Sarawak). Malay Peninsula, Java, Sumatra, Banka, 
Philippines ; Andamans and Nicobars. 

Flowers orange, densely covered on the outside with an orange-brown 
tomentum. 


LAURACE. 


* AOTINODAPHNE FoxwortHYANa, Gibbs, sp. nov. 

Arbor parva. Ramuli graciles, glabri, innovationes et petioli juniores 
villosuli. Folia graciliter petiolata, 3—5-na verticillata, elliptico-oblonga, apice 
acuminato ipso obtusiuscula, basi cuneata, tenuiter coriacea, adulta gla- 
berrima, supra fusco-brunnea, subtus subglaucescentia, nervis lateralibus 4-6 
arcuato-erectis, supra arctissime reticulata rete maxime prominente, infra 
nervis reteque partum perspicuis. Flores ¢ fasciculati breviter pedunculati, 
dense flavo-sericel. 

Hab. Kinabalu, 10,000’, Pakapaka cave, in sheltered scrubby forest. 
go: Feb. 3135. 

LINN. JOURN.—BOTANY, VOL. XLII. K 
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The leaves of this plant are rather striking, being dark brown and finely 
reticulate on the upper side, while as to the under, they may be described as 
waxy glaucous, showing a perfectly smooth surface ; the largest leaf is 
9 em. long and 3°6 em. broad, with a petiole 1 cm. long. The g raeeie are 
2-4 in involucrate clusters, the number of bracts to the involucre being 6. 
The pedicels of the ¢ flowers are 3 mm. long and densely villous, the 
perianth-tube very short, with segments 5 mm. long ; there are 9 stamens, 
with hairy filaments 5 mm. long, and 2 basal glands 1 mm. long. The 
flowers show an aborted densely villous ovary 3 mm. long. 

This species is nearest to A. borneensis, Meissn., collect in Labuan by 
Motley, but it differs in the shape of the leaves, which are not so long 
attenuated at the base and apex, in the markedly distinct areolation on the 
apper surface of the leaf, which might almost be described as pitted, and in 
the larger flowers. 

This plant is named after Dr. Foxworthy, of the Manila Bureau of 
Science, who ascended Kinabalu in March 1910, and who very kindly placed 
the excellent photographs he then obtained at my disposal. 


Lrrsea crrrata, Blume, Bijdr. 565. 

Between Apin Apin and Tambunan, 3000’, in sec. forest. FI. Feb. 2989. 

Distrib. Java, Sumatra ; China and Hast Himalayas. 

Tree, with coriaceous: leaves, shining on the upper surface and lighter 
underneath. Flowers light yellow. 


Lirsza ZEYLANICA, C. § Fr. Nees in Amen. Bot. Bonn. Fasc. i. 58, t. 5, 
ex Nees, Syst. Laur. 628. 

Kinabalu, Kamburangau, 7500’. 9. Feb. 4156. 

Distrib. Borneo (B.N. B. Kinabalu, 8000’, Haviland). Malay Peninsula ; 


India and Ceylon. 


Lirska (§ Cylicodaphne) opposrriroLia, Gibbs, sp. nov. 

Arbor. Ramuli teretes, juniores ut innovationes ferrugineo-tomentelli. 
Folia opposita, obovato-oblonga, obtusa vel breviter acuminata, basi cuneata, 
rigide coriacea, glabra, in sicco griseo-viridia, subtus pallida, nervis latera-. 
libus 9-11, venis Savi prominulis, venulis laxe reticulatis ; petioli crassi- 
uscull, ati Capitula parva, pedunculata, in axillis glomerata, 4-flora ; 
ee aineciin 3—4-phyllum, villosum. Flores ¢ Peco ae villosi. 

Hab. Tenom, Rayoh hills, 2000’, in old see. forest. ¢. Jan. 3136. 

This plant is very distinct from the known species of Zitsea in its large 
opposite leaves, which are coriaceous and shining on the upper surface when 
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living, but dull brown in colour in the dried condition ; on the underside the 
surface is bluish glaucous, the reddish veins standing out conspicuously. 
The largest leaf is 1:9 dm. long, 8:2 em. broad, the petiole being 1 em. long. 
The 3-4-flowered small pedunculate capitula are ageregated in the axils of 
the leaves ; the peduncles, with the bracts of the involucre, are densely 
villous, the latter being unequal in size and 3-4 in number. The ¢ flowers 
are white, pedicellate and 4 mm. long, the perianth-tube villous, both inside 
and outside, the segments unequal in number, usually 6 or more, glabrous 
and flecked. The stamens vary from 6-12 with villous filaments, 4-5 mm. 
long, the outer ones being biglandular at the base, while the internal are 
often smaller and may be obsolete. 


PROTEACEZ. 


*HeLicira MAXWELLIANA, Gibbs, sp. nov. 

Arbor parva, glaberrima, /olia alterna, sessilia, crasso-coriacea, obovato- 
oblonga, obtusiuscula, integerrima, basi cordata, costa media maxime 
incrassata, costis lateralibus 8-9, supra nitida, subtus opaca, reticulo optime 
perspicuo. acemi sessiles, extra-axillares, quam folii breviores ; pedicelli 
solitarii vel 2-4 gemini, basi parvibracteati. Alabastra ellipsoideo-rotundata, 
basi dilatata. 

Hab. Kinabalu, Maraiparai spur, 5000-6000’. FI. Feb. 3137, 

The leaves of this species are unusually large, measuring 1°5-1'7 dm. in 
length and 7:°5—9 cm. across; in the dried condition they are yellow-green 
in colour, the tertiary veins showing marked reticulation, less pronounced on 
the dull brown lower surface. The cylindrical racemes are cauline, 1°5 dm. 
in length, shorter than the leaves, the sweet-scented white flowers occurring 
singly or in groups of 2-4 up the rhachis. The pedicels are 5 mm. long, 
hirsute at the base and invested with minute villous and caducous bracts. 
The buds are 8 mm. long. The flowers show 4 hypogynous scales connate 
at the base and ovate in shape, surrounding a sessile and glabrous ovary. 

This plant occurred abundantly as a small tree of fastigiate habit, on the 
Maraiparai spur at 5500! in the dense forest scrub bordering the open part. 
Higher up at 6000’, it forms a close association as a fringe to the mossy 
forest which clothes the sheltered slopes abutting on the precipices of the 
eranite core. ’ pris 

This species is very distinct from the other species of //elicia in the sessile 
very thick, markedly oblong and obtuse leaves with cordate auriculate bases, 
and in the cauline inflorescence. 


K2 
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THYMELMACH A. 


Wikstra@miA Ripueyi, Gamble in Kew Bull. (1912) No. 4, 200. 
Jesselton, in young open jungle. Fl. Dec. 2590. 

Distrib. Malay Peninsula. 

T am indebted to Mr. H. N. Ridley for this determination. 


DRAPETES ERICOIDES, Hook. f. in Hook, Ic. Pl. t. 895. 

Kinabalu, 13,000/, on summit, in cracks in granite, abundant. Fl. Feb. 
4180, 4203. 

Distrib. Borneo (B. N. B. Kinabalu, 12,000’ to top, Low ; Haviland). New 
Guinea, Mt. Scratchly and Mt. Knutsford. 


LORANTHACEA. 


*Lorantuus (§ Heteranthus) MaxwE..ianus, (Gibbs, sp. nov. 

Ramuli teretes, cinerascentes. Folia opposita, petiolata, obovata, basi 
elliptica vel oblonga, apice rotundata vel attenuata obtusiuscula, integerrima,. 
coriacea, evenia, adulta costa media exempta glabra. Racemi axillares et 
terminales, fastigiati, stricti, juniores cum floribus rufo-furfuracei, pulve- 
rulenti, cito glabrescentes, 13-20-flori. Flores sparsi vel subverticillati, 
sessiles, basi bracteola naviculari acutiuscula tomentella stipati. Calyx 
cylindraceus, rufo-tomentellus, limbo producto patulo  integerrimo 

. . = . 
A a , é > i rye . = 
Alabastra teretia, acutiuscula, recta, 5-mera; stylus filiformis, sulcatus, 
stigmate capitellato. 

Hab. Kinabalu, Gurulau spur, 5500’, in high forest. Fl. Feb. 4006. 

The leaves of this specimen are long-petiolate, with petioles 10 mm. long 

é) es . . . . 7. . or 
and blades oblong-elliptic in shape, tapering from about the middle to a 
blunt acu oh s : ite rounc : 
oe acuinen, though perme are quite rounded at the apex; they vary from 

8 em. in length and 3:7 cm. in breadth, and show the midrib conspicuous 
for its whole length on the under side but only indicated on the upper. The 
racemes are erect, 5 cm. long, shorter than the leaves and red, including 
. « 7 a » € 7 ] ; j r 
rhachis, calyx, and perianth. The caiyx is 4 mm. and the perianth 7 mm 

oO nN A + siig . > © ral g Y H = ; 
long. ike 5 stamens are shorter than the lobes of the perianth, with linear 
anthers 8mm. long. The ovary is 3 mm. long, furfuraceous, with style and 
capitate stigma 6 mm. long. 

This plant is easily distinguished from L. heteranthus, Wall by the 

3 ; a3 
opposite leaves, the racemes shorter than the leaves, and the much smaller 
and sessile flowers. L. heteranthus is described as a shrub in Koorders and 
Valeton’s ‘ Excursions ra v ava,’ ¢ ee 

ee Uae ae a von Jay a, p. 159. The above species is noted 
as a “tree, flowers red,” in my field note-book. This species would come 
into the Section Lorant] "YS 

g thobotrys, Engl., and the genus Coleobotrys, van 
Tieghem. 
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LoRANTHUS SABAENSIS, Stapf in Trans. Linn. Soc. ser. 2. Bot. iv. 
(1894) 222. 

Kinabalu, 11,000’, in sub-summit dwarf forest. Fl. Feb. 4201. 

Jnstrib. Borneo (B. N. B. Kinabalu, 8000', Low: 11,000’, Haviland ; 
Sarawak). 

Epiphytic on Leptospermum recurvum, also seen at Papapaka cave on 
Rhododendron ericoides. Flowers yellow, about four to the head on this 
specimen. 


LORANTHUS CENTIFLORUS, Stapf in Trans. Linn. Soc. ser. 2. Bot. iv. (1894) 
222, pl. 18 c. 9-10. 

Tambunan plain, 2000’, near the Station, on a bush in open scrub. Fl. 
Feb. 3011. 
, istrib. Borneo (B.N. B. Kinabalu, 6000', Haviland). 

Flowers red. 


BALANOPHORACEL. 


BaLaANnopHora Lowi, Hook. 7. in Trans. Linn. Soc. xxii. (1859) 426, 
TE TO.O8 

Kinabalu, Maraiparai spur, 5500’, in mossy forest. ¢. Feb. 3138. 
Gurulau spur, 4500’, in high forest. 4022. 

Distrib. Borneo (B. N. B. Kinabalu, in shady woods, Low). 

A parasite on the roots and bases of trunks of trees, occurring in masses. 
The whole plant is of a brown colour, but the rhizome remains small and 


distinct. 


BALANOPHORA ELONGATA, Blume, Enum. Pl. Jav. i. 87. 

Kinabalu, Maraiparai spur, 5500’, in high forest. g. Feb. 4028. 
©. 4029. 

Distrib. Borneo (B. N. B. Kinabalu, 11,000’, Haviland). 

A parasite on the roots of trees, abundant. dg and ¢ plants both equally 
distributed, often forming large masses of rhizome. 


EUPHORBIACEH. (J. Hurcurysoy.) 


EupHorBIA HYPERICIFOLIA, Linn. Sp. Pl. 454. 
Melalap Estate, 800’, in open places, everywhere. Fl. Fr. Jan. 2781 
Distrib. Borneo (D. Borneo). A common tropical and subtropical weed. 


Puyiuanruus Urtnartia, Linn. Sp. Pl. 982. 
Melalap Estate, and also on sandbanks in the Pengallan river. Fl. Fr. 
2744. 


Distrib. A common weed in the tropics. 
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GLOCHIDION LITTORALE, Blume, Bijdr. 585. 

Usakan Bay, seashore. Fl. Fr. March. 4330. Seen also at Labuan, 
Jesselton, and Tenom. 

Distrib. Borneo (B. N. B. without precise locality, Burbidge ; Brunei ; 
Sarawak). Banka Island, Sumatra, Java ; India. 


DAPHNIPHYLLUM BORNEENSE, Stapf in Trans. Linn. Soc. ser. 2. Bot. iv. 
(1894) 224. 

Kinabalu, forest-clad ridges and slopes above Kamburangau to Pakapaka, 
7000-10,000'. g. Feb. 4170. 

Distrib. Borneo (B. N.B. Kinabalu, 11,000’, Haviland). 


Tree about 10 m. high. 


ANTIDESMA GIBBst#, Hutchinson, sp. nov. 

Arbor parva; ramuli subteretes, parce nigro-pubescentes. Folia oblonga 
vel oblongo-elliptica, basi rotundata, apice caudato-acuminata, acumine longe 
mucronato, 15-20 em. longa, 5-8 em. lata, integra, chartacea, utrinque nitida, 
glabra, nervis lateralibus utrinque 15-16 intra marginem arcuatis anastomo- 
santibus supra paullo subtus valde prominentibus, tertiariis arcte reticulatis 
subtus prominulis ; petioli 4-5 mm. longi, vix 2 mm. diametro, dense sub- 
appresse setulosi; stipulee subulatae vel subulato-lanceolate, 0°75-2 cm. 
longze, usque ad 2 mm. latee, setulosee. Spice ¢ axillares, solitarii, eramosi, 
8 cm. longi; rhachis tomentella ; bracteze ovato-lanceolate, acute. Calya 
ultra medium divisus, 5-merus ; segmenta ovato-rotundata, 1 mm. lata, extus 
pubescentia, Discus crassus, glaber vel margine leviter pubescens. Stamina 
plerumque 4 (rarius 3) ; filamenta 1 mm. longa, glabra ; antherarum loculi 
distincti, globosi. Ovari rudimentum subintegrum, parvum, breviter pilosum. 
Spice @ breviter pedunculatee, I-13 em. longee; rhachis pubescens. Calyx 
ad medium 5-lobatus, lobis triangularibus subacutis pubescentibus. Discus 
patelliformis, subinteger, crassus, extus parce pubescens. Ovarium oblique 
ellipsoideum, glabrum; styli 2, laterales, brevi, bilobi, acuti. Fructus 
subsessilis, 1 em. longus, 5 mm. latus, ruber. 

Hab. Tenom, secondary jungle, 700-1000’. ¢ & ?. Jan. @. 2790. 
2. 2809. 

Small tree ; male spikes yellow ; fruit bright red. 

Apparently allied to A. newrocarpum, Miq., but easily distinguished by its 
larger and more closely veined leaves with a broader acumen, smaller and 
much narrower stipules, and sessile fruits. 


ANTIDESMA GHESAEMBILLA, Gaertn. Fruct. i. 189, t. 39. 


Kaningau plain, 1000’, a common little marsh tree. Jan. @. 2960. 
OR cools 


Distrib. Borneo (D. Borneo). Common in Malay Archipelago, N. Australia, 
China and India. 
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ANTIDESMA NEUROCARPUM, Mig. Fl. Ind. Bat. Suppl. 466. 
Hills round Tenom, 1300’, Jungle-clad ridges. g. Jan. 2882. 
Distrib. Borneo (Sarawak ; D. Borneo). Sumatra. 


Ké Small tree, 10 m. high; ¢ flowers white.” Easily distinguished by the 
large foliaceous stipules. 


MICRODESMIS CASEARI#FOLIA, Planch. in Hook. Ic. Pl. sub t. 758. 

Near Tenom, 700’, in marshy forest. @. Jan. 2658. 

Drstrib, Borneo (B. N. B. Kudat, Fraser; D. Borneo). Malay Peninsula, 
Philippines ; Indo-China and Assam. 


“e . 
Small tree or scrambler, with glossy dark green leaves and yellow 
flowers.” 


CLAOXYLON RUBESCENS, Mig. Fl. Ind. Bat. i. 11. 387. 

Kaningau plain, 1000’, in sec. jungle. ¢ ¢. Jan. 2956. 

Lhstrib. Borneo (B. N. B. Kudat, Fraser, 78, seems to represent the same 
form). The species is spread throughout the Archipelago. 

This plant seems to be the form of C. rubescens, Miq., distinguished by 
Miiller in DC. Prodr. as var. Meyerianum ; but after examining the abundant 
material collected since Miiller’s time, his varieties seem to be scarcely 
tenable. 


ACALYPHA CaturRus, Blume, Bydr. 629. 
Apin Apin, 1500’, common in sec. forest. 9. Feb. 2987. 
Distrib. Borneo (B. N. B. Kinabalu, Penokok, 3000', Haviland; Sarawak ; 


D. Borneo). Java and Sumatra. 


ACALYPHA STIPULACEA, Klotzsch in Nov. Act. Acad. Nat. Cur. xix. Suppl. 
1. (1843) 416. 

Mensangau, 2500’, common in open “ Lalang ” and sec. forest. 9. Feb. 
3036. Also seen from Apin Apin to Tambunan. 

Distrib. Borneo (B.N. B. Banggi, Fraser ; Kinabalu, Tampussuk river, 


2500', Haviland). Philippines and Moluccas. 


Mattorvus motuccanus, Mull.-Arg. in Linnea, xxxiv. (1865) 185. 

Tenom, 700’, in sec. jungle. f$ @. Jan. 2653. Melalap, 800’, in see. 
jungle by river. ¢. 2IZE-. 

Distrib. Borneo (D. Borneo). Java, Timor, Dammar Island, Philippines, 
Formosa ; and collected in India and Ceylon. 

«A common forest tree, 12 m. high, in old and recent clearings ; racemes 


é Zs ” 
yellow ish green. 
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Mattorus RICINOIDES, Muill.-Arg. in Linnea, xxxiv. (1865) 187. 

Tenom, 700-1000’, general in sec. jungle throughout the country. ¢ ¢. 
Jan. 2660. 

Distrib. Borneo (B. N. B. Port Myburgh, Creagh). Java, Philippines, 
Little Kei Island ; China. 

“ Forest tree, 20-26 m. high, ¢ and ¢ flowers green.” 


*MAcARANGA HYPOLEUCA, Miill.-Arg., var. BORNEENSIS, [utchinson, var. nov. 
A typo foliis segmentis longioribus et angustioribus longe acuminatis, nervis 
tertiariis laxis, capsulis breviter stipitatis differt. 

Between Koung and Kabayo, 1000’, in sec. jungle. Fr. Feb. 4295. 

Distrib. Borneo (Sarawak ; without precise locality, Low). The type occurs 
in Sumatra, but Haviland collected on Matang, near Kuching in Sarawak, 
a specimen in leaf, which appears to be the same. 

Var. borneensis may be a distinct species, but as no ¢ flowers are yet 
known, it seems undesirable to describe it. 


Macaranega TANARIUS, var. TOMENTOSA, Miill,-Arg. in DC. Prod. xv. 1. 
SRW 

Tenom, 700-1000’, in sec. jungle in old and recent clearings. ¢ 2. Jan. 
2652. 

Distrib. Borneo (Sarawak ; D. Borneo). Common in the Malay Peninsula 
and Archipelago and in the islands off the south coast of China. 

“A forest tree, 10-20 m., generally infected with ants.” 


SAPIUM SEBIFERUM, Rowb. Fl. Ind. iii. 693. 

Tenom, 700-3000’, in sec. jungle and old and recent clearings throughout 
the country. Fl. Fr. Jan. 2659. 

Distrib. Borneo (Sarawak). A native of China and cultivated in most 
warm countries. 


MORACEA. (H.N. Rivtey.) 


TREMA AMBOINENSIS, Blume, Mus. Lugd.-Bat. ii. 61. 

Jesselton, in young jungle, abundant. Fl. Fr. 2587. 

Lnstrib. Borneo (Kudat, Fraser ; Sarawak). Malay Peninsula and Archi- 
pelago, Philippines and New Guinea, to Polynesia and N.E. Australia : 
China, Indo-China to India. 


Ficus Miqueuit, King in Journ. R. As. Soe. Beng. lv. No. 4 (1886) 405. 
Melalap, on the banks of the Pengallan river, 800’, in sec. forest. Jan. 
210d. 


Distrib. A common tree all over the Malay region. 
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Ficus inpica, Linn. Sp, Pl. ed. 2, 1514. 

Usakan Bay, overhanging the sea on a sandstone spur. March. 4829. 
Distrib, Common all over the Malay and Indian region. 

“Tree, 13 m., receptacles yellow.” The common “Malay Peninsula form 


is not this, but the near var. Gelderi. This form appears common in the 
Archipelago. 


Frous etpposa, Blume, var. typica, King, Ficus Spee. 5, pl. 2. 1. 7. 

General about Tenom and Melalap, 700-1000’, in sec. forest. Jan, 2841. 
Bridle-path to Melalap, 1000’. 2852. 

Mstrib, Common all over the Malayan region. 

SrA. magnificent tree, 38 m., with drooping branches and the habit of 
‘Waringin’ (Ficus Benjamina, Roxb.). Fruit yellow, mature reddish.” 


*Ficus Grpssia, Ridley, sp. nov. 

Arbor cortice sicco rufescente. « Folia glabra, alterna, tenuiter coriacea, 
elliptica, longe acute-cuspidata, cuspide 1 em. longo, basibus breviter angus- 
tatis, nervis subhorizontalibus paribus 10 nervo intramarginali connexis, cum 
reticulatione subtus prominulis superne inconspicuis. Petiolt 1 cm. longi vel 
minores. Sycidia rubra, globosa, 5 mm. longa, in axillis geminata, pustulosa, 
maculis pallidioribus, pedicellis 2 mm. longis. Bractee ad pedicelli basin 
singulz, lanceolatee, acuminate, sub sycidio 2, ovatee, acute, minim. Sycidii 
ostium rotundatum nec elevatum. Flos masculus breviter pedicellatus, 
pedicello capillis sericeis tecto. Perianthii lobi 3 oblongi, dense sericei. 
Stamen 1, perianthio brevius, filamento brevi; anthera majuscula, oblonga. 
Perianthium femineum simile ac majus, pedicello paullo longius. Achenium 
globoso-pyriforme, leve, pallide cervinum, stylo brevi laterali. 

Hab. Kinabalu, high forest, Gurulau spur, 5000’, Feb. 4008. Kiau, 
3000’, in recent sec. forest. Feb. 3972. 

“ Tree, receptacles red.” 

A rather striking plant on account of its narrow leaves which dry a 
bright yellow, and the unusually silky hairy flowers. It seems nearest to 
F. cuspidata, Reinw. (section Sycidium). 


Ficus cHrysocarpa, Reinw. ex Blume, Biydr. 475, var. 

Renagong, 2000’, common all through the sec. jungle. Feb. 3940. 

Distrib. Malaya. 

“Tree, receptacles yellow.” 

This differs from the common Singapore form in its more glabrous leaves, 
which are also more polished above and have rounded bases. Miss Gibbs 
gives this as a tree and so does Wray on a ticket from a specimen collected 
at Tapak, in Perak, but a plant collected by Haviland at Pengkulu Ampat, 
in Sarawak, is quoted as a shrub. King gives it as 10 to 30 feet high. It 
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is an extremely common shrub about 4 feet tall in secondary jungle and 
borders of woods all over the Malay Peninsula, and very variable in leaf form, 
but I cannot say that I have ever seen it as anything bigger than can be called 
a big shrab, with comparatively few spreading branches. The commonest 
form is from 4 to 5 feet tall. The figs, of which few contain female 
flowers and ripen, are, when ripe, brilliant cherry-red. The younger ones 
are yellow. 


CoNOCEPHALUS NAUCLEIFLORUS, Engl.in Engl. § Prantl, Nat. PHanzenfam. 
m1. i. 94, f. 68 a—c (1889). 

Tenom, 700-800’, a liane in sec. forest. ¢. Jan. 2722. 

Distrib. Borneo (B. N. B. Kinabatangan, Creagh). Malay Peninsula, 
Java, Sumatra, and Philippines ; Indo-China to Hastern Himalayas. 
 “ An immense liane, spreading like a tree when it reaches the apex of its 
support.” 


URTICACEA. 


LAPORTEA STIMULANS, Ahq. in Zoll. Cat. 103. 
Kinabalu, 4000’, Kadamaian river, in high forest. ¢. Feb. 4104. 
Distrib. Borneo (B. N. B. Kinabalu, 5000’, Haviland ; D. Borneo). Java. 


Tree, with white flowers. 


Pires Jountana, Stapf in Trans. Linn. Soe. ser. 2. Bot. iv. (1894) 227, 
pl. xix. p. 17-26. 

Kinabalu, 12,000-13,000', on the granite core, in cracks and where 
moisture accumulates. Fl. Fr. 4197. 

Distrib. Borneo (B.N. B. Kinabalu, 11,000-12,000', Haviland). 


A prostrate plant, forming a green mat. 


PILEA STAPFIANA, Gibbs, comb. nov. Syn. P. crasséfolia, Stapf in Trans. 
Linn. Soe. ser. 2. Bot. iv. (1894) 228 (non Hance). 

Kinabalu, Penibukan ridge, 5000’, between Dahobang and Kinitaki rivers, 
undergrowth in high forest. Fl. Feb. 4055. 

Distrib. Borneo (B. N. B. Kinabalu, 3000’, Haviland). 

An erect, herbaceous plant, with pink flowers, 0°75 m. in height. 

When writing his memoir, Hance’s previously published P. crassifolia was 
obviously overlooked by Dr. Stapf. 


*PELLIONIA KABAYENSIS, Gibbs, sp. nov. 
Herba ascendens. Caulis simplex, pluri-suleatus, pilosulus. Folia opposita, 
dimorpha, heteropleura, paris cuiusque alterum minutum sessile, squamitorme, 


vo 
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deflexum, semiorbiculari-cordatum, caducum, paucidentatum, alterum grande, 
petiolatum, obovatum, basi oblique cuneatum, apice in acumen longum 
acutum integrum sensim angustatum, crenato-serratum, triplinerve, nervis 
lateralibus in latere majore 2-3, superne sub-lente cystolithis linearibus 
obtectum, inferne cystolithis nervis parallelis. 

Hab. Between Bundu Tuhan and Kiau, 3060’, in see. forest undergrowth. 
S (pink). Feb. 3945. Kabayo, undergrowth in sec. forest. 3 (white). 
Feb. 4296. 

The leaves in this plant have dried a ereenish-brown colour, about the 
same on both surfaces; the petioles are 1-2 cm. long and the largest leaf is 
2 dm. in length (excluding the acumen, which is broken’ off), and 5 em. 
across ; the next largest is 1:6 dm. long (including acumen 2 em. in length), 
and 8 cm. broad ; the stipules are lanceolate acute, with dilated bases, mem- 
branous, +2 em. long. The g cymes are axillary, solitary or binate, long- 
pedunculate, with a setose rhachis, the whole inflorescence varying very 
much in length, from 2-8-12 em. long, when well developed. The g flowers 
are d-partite and 5-staminate, 3 mm. across, shortly pedicellate, the perianth- 
lobes round and membranous, with brown veinings. 

This species is nearest to P. Griffithiana, Wedd. (ex descr.), but differs in 
the long-petiolate and larger leaves, larger stipules, and the long-peduncled 
S inflorescence. 


ELATosTeEMA BULBOTHRIX, Stapf in Trans. Linn. Soc. ser. 2. Bot. iv. 
(1894) 230, pl. 19 a. 1-4. 

Kinabalu, between Kamburangau and Pakapaka, 9000', on the open 
serpentine ridge, in undergrowth. Fl. Feb. 4282. 

Distrib. Borneo (B.N. B. Kinabalu, 10,000', Haviland). 


*HLATOSTEMA GURULAUENSIS, (ribbs, sp. nov. 

Herba erecta. Caulis teres, piliusculus, fuscescens. Folia alterna, petio- 
lata, suboblique ovato-lanceolata, basi sensim ineequaliter attenuata, apice 
caudato-acuminata, a medio grosse dentata, tenuiter membranacea, supra 
glabra, nigricantia, subtus sparse pilosa et fuscescentia, triplinervia ; nervi 
laterales 3-5, ut nervus medius dense pilosiusculi, cystolithis nullis. 

Hab. Kinabalu, Gurulau spur, 5000’, in high forest undergrowth. Fl. Feb. 
4013. Below Pakapaka cave, 9000’, in sheltered scrubby forest undergrowth. 
4283. 

The plant shows a creeping rhizome, with single unbranched aerial shoots, 
9-5 dm. (no. 4013) to 1 dm. high (no. 4283). The shoots of the latter 
specimen are altogether smaller and more delicate in texture. The stipules 
are lanceolate, membranous, glabrous, 6 mm. long and 2 mm. broad. The 
$ cymes are axillary, shortly pedunculate, 6 mm. broad and 3 mm. in 
height, the involucre consisting of three bracts, two large ones with 
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acuminate apices, and four narrow lateral ones, rounded at the apex, all 
pilose on the outer surface, with membranous ciliate wings. No 3 flowers 
were found. The ? cymes are about the same size or somewhat smaller, 
with an involucre of two larger opposite bracts, and many narrow ligulate 
ciliate ones. The ? flower is pedicellate, and characterised by an unusually 
well-developed 4-partite perianth, with lobes 2-4 mm. long, which is 
succeeded by four inflexed staminodes. In the sterile flowers the perianth 
shows even greater development. The achene is brown, 2 mm. long. “ 

This species is nearest to 1, Lowii, Stapf, collected at 5000' on Kinabalu 
by Low. It differs in the unbranched habit, in the very hairy stems, the 
petiolate and less oblique leaves with cuneate bases, and the veins which are 
on the under surface being densely clothed with hairs. 


*ELATOSTEMA PEDICELLATUM, (ribbs, sp. nov. 

Herba erecta; caulis in sicco strigillosus, inferne adpresso-hirtellus. 
Folia petiolata, alterna, disticha, oblique obovata, basi inzequaliter cuneata, 
apice acuta, a’ medio crenato-dentata, glabra, supra cystolithis obtecta, 
triplinervia, 3—-4-costulata, nervis subtus facile visis cystolithis nervis 
parallelis sub lente optime manifestis ornatis. 

Hab. Kinabalu, Penibukan spur, 6000‘, in mossy forest undergrowth. 
6 2. Feb. 4057. 

In this plant the creeping rhizome sends up single aerial shoots, or 2-3 

from one node, The shoots are dorsiventral, and recurved at the apex, 
1:5-2°8 dm. in height and leafy for about 4 to 3 up the stem, where they 
are 0'7 dm. broad. The stipules are lanceolate, membranous, yellow-green 
in colour, 6 mm. long and 2 mm. broad. The leaves are olive-green in the 
dried condition, the petiole being 2 mm. long, while the largest leaf is 3.cm. 
long and 1:6 cm. across. The g cymes are shortly pedunculate, solitary 
and axillary, 7 mm. in length, with the involucre composed of 6 bracts, the 
two largest on the outside with the four smaller at right angles to them, all 
hairy on the outside; the ¢ flowers are few in number, and characterised 
by the length of the pedicel, which is 6 mm. long, the perianth is 4-partite, 
3mm. long and 2 mm. across, each lobe terminated by a tuft of cilia. The 
? cymes are sessile in the axils of the lower leaves, round in outline and 
6 mm. across, with involucres consisting of two larger bracts and a number 
of narrow ciliate smaller ones. The @ flower is pedicellate and shows a 
gland-ciliate perianth of four minute segments, succeeded by incurved 
sta‘ninodes ; the ovaryis 1mm, long. A sterile flower showed three perianth- 
seoments and three incurved staminodes. 

This plant is nearest to the Philippine EZ. obovatum, Wedd., from which it 
differs in the erect habit, and petiolate acuminate leaves, cuneate at the base. 
The g flowers are not known for E. obovatum, but in the present species 
they differ from most members of the genus in the very long pedicels. 
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ELarosteMa THALICTROIDES, Stapf in Trans. Linn. Soc. ser. 2. Bot. iv. 
(1894) 229, pl. 19 B. 5-8. 

Kinabalu, slopes above Lobang, 6000’, in high forest. Fl. Feb. 4135. 

Distrib. Borneo (B. N. B. Kinabalu, 5000’, Haviland), 

A graceful plant, 0°30-1L m. in height, abundant in the herbaceous under-. 
growth of the primary high forest from 4000-6000". 


“ELATOSTEMA VIRIDISSIMUM, Gibbs, sp. nov. 

Herba erecta, tota hirsutissima. Caulis in sicco strigosus. Folia alterna, 
disticha, sessilia, oblique oblongo-oblanceolata, falcata, basi in latere exteriore. 
auriculatim producta, in interiore attenuata, apice acuminata, firma, in sicco. 
viridissima, dentata, supra cystolithis densissime inspersa, triplinervia, nervis 
lateralibus in latere majore 6-7, supra valde impressis, subtus maxime 
prominentibus albido-pilosis eystolithis obtectis. 

Hab. Kinabalu, Penibukan spur, 6000’, in mossy forest undergrowth. 

?.Feb. 4054. 

The aerial shoots are from 1-2°6 dm. in height, the leafy portion being 
half the length of the stem (which is branched in the specimen figured) and 
1-7 dm. broad. The stipules are lanceolate, yellow-green, 6 mm. long and 
2 mm. broad, hirsute and dotted with cystoliths on the upper surface. The 
largest leaves are 6 cm. long and 2°2 cm. broad ; the tertiary veins form 
marked areoles on the upper surface of the leaves, the veins being depressed 
and glabrous. 

The cymes are sessile, 1-1°3 cm. long and 7 cm. broad, the involucres. 
consisting of two large connate bracts, 4 mm. long and 2 mm. broad, with 
reflexed apices, and four smaller ones, all densely hirsute, with scattered 
eystoliths on the outside, but smooth and glabrous on the inside. In the 
cymes in the axils of the upper leaves no flowers were found, only hirsute 
and persistent bracteoles ; those in the axils of the lower cymes were 2, the 
pedicels of the flowers being 2 mm. long; no perianth was seen, but five 
staminodes, not inflexed, occurred below the ovary; on one sterile flower, 
however, only two staminodes were found. The achenes were 1 mm. long, 
brown and smooth in texture. 

In the extraordinary hairiness of the whole plant, the bright green colour 


of the leaves and their peculiar reticular areolation, this species differs from 


any latostema so far seen. 


*HLATOSTEMA KINABALUENSE, Gibbs, sp. nov. 

Herba erecta, minima, omnimodo pilosiuscula, Caulis sulcatus, in sicco 
nigrescens, ramis gracilibus. Folia alterna, sessilia, oblique oblanceolata vel 
obovata, basi plerumque latere altero acuta vel subacuta, altero rotundata 
vel subauriculata, apice acuta, margine a medio vel fere a basi acute serrata, 


chartacea, supra nigro-virescentia, subtus pallidiora, pustulata, triplinervia, 
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nervis lateralibus utrinque 2-3, supra impressis, subtus prominentibus, 
cystolithis utrinque nullis. 

Hab. Kinabalu, Penibukan spur, 6000’, in high forest undergrowth. 
6 ¢.Feb. 4063. 

This plant shows a creeping rhizome, with very short internodes from which 
several aerial shoots arise at the same level. These shoots may be single or 
branched, and are 11-14 cm. in height, and leafy for 5-6 cm. up the stem. 
The stipules are ligulate acuminate, 2 mm. long and 0°5 mim. across, 
membranous-glabrous, brown. The largest leaves are 2 cm. long and 0°7 cm. 
broad; the leaves are peculiar in showing a pustulate upper surface, caused 
by the bases of setose white hairs which occur in areas formed by the tertiary 
veins ; these bases are convex on the upper surface of the leaves and concave 
on the lower; the brittle hairs may break off, but the bases persist. The 
peduncle of the ¢ cyme seen is 6 mm. long, the latter measuring 5 mm. 
across ; there are six bracts to the involucre, two large and four smaller and 
narrower; the perianth of the @ flower is 4-partite, each lobe showing a 
conical apical projection, with hairs ; four introrse stamens are seen in the 
immature flowers. The ? cymes are round and 3 m. across, the involucre 
is composed of bracts all more or less the same size, narrow ligulate and 
ciliate ; the @ flowers are pedicellate, with a minute 4-partite and gland- 
ciliate perianth, and three staminodes, as far as could be determined; the 
achene is under 1 m. in length. Sterile flowers show the usual increase in 
size in the staminodes. 

This plant, in its diminutive size and in the shape and colour of the leaves, 
is nearest J. palawanense, Roxb., from Mt. Victoria, at about 3500’, but it 
differs in the peculiar pustulate appearance of the upper surface of the leaves, 
caused by the bases of setose white hairs. 


*HLATOSTEMA RUBRO-STIPULATUM, Gibbs, sp. nov. 

Flerba erecta. Caulis superne patule hirsutus, inferne glabratus, nigrescens. 
"W . 5 = 4 ‘ . . > t, . . 
Folia. alterna, subpetiolata, oblique falcato-oblonga, oblique auriculata, 
acuminata, fere a medio argute dentata, supra viridia, sparse adpresse 
setulosa, subtus fuscescentia, in costa nervisque setoso-hirsuta, heteropleur 
triplinervia. 

Hab. Kinabalu, 4000-6000’, in high forest undergrowth to above Lobang. 
Oe. Keb. 4134. 

The aerial shoots of this species arise singly and unbranched f 

ls S s] arise singly and unbranched from the 

creeping rhizome, and are 14 cm. long ; the upper part is reenrved and leafy 

R fod my . . 5 5 . 
for about 7-9 cm. The stipules are most characteristic, being red in colour, 
membranous and very persistent, two to each leaf all down the stem ; they 
are obovate acute, 12 mm. long and 5mm. broad. The ¢ cymes are long- 
pedunculate, with the peduncle sparsely pilose, 4 cm. long ; the cymes are 


: 
a, 
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8mm. broad and 5 mm. high ; the involucre consists of six bracts, the two 
largest being very lengthily acuminate, while the four smaller have also 
a well-developed acumen; the perianth of the ¢ flower is 4-partite, 3 mm. 
across, one segment showing a conical projection at the apex ; there are four 
stamens. The 2 cymes are sessile, 5 mm. broad and 2°5-3 mm. high, with 
an involuere of six bracts, two larger and four smaller, all with serrate 
margins ; the 9 flower is petiolate, with a minute gland, ciliate 4-partite 
perianth and four inflexed staminodes, surmounted by the ovary, with the 
achene 1 m. long. 

_ This plant is nearest to /. lithoneuron, Stapf, collected by Haviland on 
Kinabalu at 11,000’, but differs in the subpetiolate shorter and broader 
leaves, the conspicuous red stipules and the g and 2 inflorescences. 


“ELATOSTEMA TENUMPOKENSIS, Gibbs, sp. nov. 

Herba erecta. Caulis superne foliosus, pubescens, cito glabrescens, ramis 
gracilibus. Folia alterna, sessilia vel subsessilia, oblique falcato-oblanceolata, 
basi in latere exteriore auriculatim producta, in latere interiore plerumque 
obtusa, attenuata, apice acuminata, tenuiter membranacea, pilis sparsis 
obtecta, in sicco viridula, subtus griseo-virescentia, triplinervia, nervis 
lateralibus 4—5, subtus cystolithis linearibus crebris secus nervos distributis 
ornata. 

Hab. Kinabalu, Tenumpok ridge, 4000’, in high forest undergrowth. 
6 9%.Feb. 3947. 

This plant shows a woody rootstock, almost radial in appearance, from 
which in one specimen five branched aerial shoots arise, the largest being 
3 dm. in height, the leaves only occurring towards the apex of the branches. 
The largest leaves are 5 cm. in length and 1°8 cm. in breadth, with veins 
conspicuous on both surfaces but more so on the lower. ‘The stipules are 
persistent, ligulate in shape, 7 mm. long and 1°5 mm. broad, of membranous 
texture, brownish in colour and flecked with darker brown spots. The 3 
cymes are pedunculate, with the peduncle 5:mm., long, the cymes 6 mm. 
broad and 4 mm. high; there are six bracts to the involucre, two large 
and four smaller. The ¢ flowers are only in bud, but the perianth shows 
four lobes, produced at the apex, and four stamens, the whole structure being 
pilose. The @ cymes are sessile, +5 mm. across and 2°> mm. high, sur- 
rounded by an involucre of numerous uniform keeled and ciliate bracts. The 
pedicillate flowers show a minute 4-partite gland, a ciliate perianth, four 
inflexed staminodes and an ovary. The achene is 1 mm. long. A sterile 
flower showed three perianth-segments and three staminodes. 

I can name no affinity for this plant, which is peculiar in its quasi 
radial rootstock, branching habit, persistent stipules and membranous green 


eaves 
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*HLATOSTEMA PENIBUKANENSIS, Gibbs, sp. nov. 

Herba erecta, tota glaberrima. Caulis tenuis, striatus, glaber. ola 
alterna, petiolata, oblique lanceolata, basi obliqua in latere exteriore sub- 
auriculata, in latere interiore acuta, apice tenuiter acuminata, crenata, 
membranacea, supra viridia, subtus pallidiora, cystolithis sub parenchymate 
absconditis difficillime aspectabilibus, supra prominenter, triplinervia, nervis 
lateralibus utrinque 2-3 tenuibus, nervis tertiariissubtus patulis, reticulatione- 
rufescente. 

Hab. Kinabalu, Penibukan spur, 5000’, where it dips to the Kinitaki 
river. ¢. Feb. 4064. Above Lobang, 6000’, in high forest undergrowth. 
do. 4120. 

This very delicate plant shows a creeping rhizome, which sends up aerial 
shoots, about 7 cm. apart, with yellow stems, the same colour as the rhizome. 
The shoots are more or less radial in habit, the stems being clothed with 
leaves for more than half their length. The stipules are colourless, very 
thin and membranous, 1:1-3 em. long and 2 mm. broad. The largest leaves 
are 4:5 mm. in length and 1°5 em. broad, with petioles 2-5 mm. long ; 
scattered cystoliths occur on the upper surface of the leaves, but are only 
visible under a compound microscope. The attenuated peduncles of the ¢ 
cymes vary from 1°5 em. to 3°5 em. in length, bearing cymes +8 mm. broad 
and 4 mm. high; the receptacle is flat and enclosed in six bracts, two 
larger and four smaller and narrower ; the perianth of the @ flowers is 
5-partite, 2 mm. in length. 

This species is in radial habit and general appearance very near /. luzon- 
ense, ©. B. Rob., well distributed in the island of Luzon, but differs in the 
total glabrousness of the whole plant, in the darker petiolate leaves with 
rounded crenate margins, in the fewer veins and conspicuous finer reticu- 
lations of the tertiary veins, also in the absence of cystoliths visible to the 
naked eye. 

Robinson, in treating of the Philippine Elatostemas (Phil. J. of Sci., Bot. 
v. (1910) 499, describes the flowers of Llatostema as pedicellate “ with a 
cup-shaped perianth, with very short round lobes, sometimes ciliate, but this 
last is a most inconstant character.” He goes on to say, “ apparently these 
are treated by Stapf (17. 231) as staminodes, but this interpretation would 
involve the presence of staminodes at the base of an ovary raised upon 
een. peduncle, which is quite distinct from anything else in the 

In an unpublished figure of /. Lowi, on the type-specimen sheet in the 
Kew Herbarium, Dr. Stapf has shown a gland-ciliate perianih with pointed 
lobes, and the infolded staminodes with rounded lobes above it. It is there- 
fore difficult to see what other interpretation could be placed on the latter 
structures, when they are found to occur without the perianth, as is the 
case in Li. bulbothrix, Stapf. 
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A similar structure in the Fijian EZ. fruticosum led me into the same error 
of describing the staminodes as a perianth (Journ. Linn. Soc., Bot. xxxix. 
CTIOO TTS): 

In the present instance staminodes were invariably present, but were not 
seen “cup-shaped.” In one species (£. viridissimum) five distinct lobes 
were seen, in the other species the lobes were longer and infolded, expanding 
on the shedding of the fruit. They varied from 3-5 in number, but though 
exceptions may occur on the same plant, four is the usual number. The 
lobes of the “perianth,’ as described by Robinson and myself, were 
invariably seen entire and not ciliate. The real perianth, however, as 
understood by Stapf, was found in every species examined, with the 
exception of KH. viridissimum, but it is sometimes so minute as to be only 
visible under the compound microscope. It is composed of 3-4 pointed 
segments, minutely gland-ciliate, with the exception of E. gurulauensis, 
where it was best developed, and simply ciliate with long cilia. 

With regard to the staminate receptacles, I can confirm Robinson’s 
experience with the Philippine species classified by him, viz.: “ the presence 
of an outer pair of opposed bracts, each having at each margin and interior 
to them, another bract, in addition to these six outer bracts there may be, 
and in the majority of cases are, others.” Inthe ? cymes the structure was 
not so definite. The two opposing bracts were present, but might be only 
very slightly differentiated, and much narrower ones would surround the 
receptacle. 

I have also found that the g¢ peduncles vary in length, that the outer 
bracts of the receptacle are generally corniculate, that the staminate develop 
successively, and that g and 2 receptacles may be present on one shoot, 
while another will bear only g, and in some cases only 9. I have also 
found both kinds of flower in one receptacle as Robinson states, and can 
confirm the inconstancy of the other characters mentioned by him. 

With regard to the sterile flowers, as described and figured by Weddell 
(Mon. des Urticées, pl. 9 v. figs. 10 & 14), and not mentioned by Robinson, 
these were sometimes so numerous as to be visible to the naked eye, in other 
cases perhaps only one would be found in a receptacle. These flowers are, 
as Weddell describes them, “ flowers in which the ovary has fallen or has not 


developed.” 


Pouzouzia inpica, Gaud. in Freye. Voy. Bot. 503. 

Tenom, 700’, a weed in clearings. Fl. Jan. 2638. 

Distrib. Borneo (B. N. B. Kudat, Fraser: Labuan, Motley ; Sarawak ; 
D. Borneo). Java, Buru and Sunda Islands, Philippines and New Guinea ; 
China, India and Ceylon. 


LINN. JOURN.—BOTANY, VOL. XIII. Te 
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PouzoLZIA VIMINEA, Wedd. in DC. Prod. xvi. 1. 228. 
Mensangau, 3000’, in “ Lalang” clearings. Feb. g. 3033, 2. 3034. 
Distrib. Malay Peninsula, Java ; China and Japan ; Indo-China to India. 


PrPrurus ARGENTEUS, Wedd. in DC. Prod. xvi. 1. 235%. 

Apin Apin, 1500’, a small tree in sec. forest. Fl. Feb. 2982. 

Distrib. Borneo (Sarawak). Java, Timor, Timor Laut, Amboina, and 
Aru Islands ; New Guinea to N.E. Australia and Polynesia. 


AMENTACEZL. 


QuERcuS Havinanpit, Stapf in Trans. Linn. Soc. ser. 2. Bot. iv. (1894) 
231, pl. 18 a. 1-4. 

Kinabalu, 9500’, in sheltered low forest below Pakapaka. <. Feb. 
4264. 

Distrib. Borneo (B. N. B. Kinabalu, 9000-10,500', Haviland). 

A small compact tree, 2 m. in height. 


ORCHIDACEA. (R. A. Roire.) 


The Orchids collected by Miss Gibbs number 48 species, of which twenty 
are new, including one new genus. In working them up two others 
collected on Mt. Kinabalu by Haviland were found, and as these had been 
named by Dr. Krinzlin but not described they are included in the present 
paper, which thus deals with fifty species, of which 22 are here described for 
the first time. There is also one in fruit only, which may or may not be 
distinct. Of the fifty species 42 were collected on Mt. Kinabalu; of 
these no fewer than 23 are not yet known from elsewhere, and five others 
are only known from Borneo. 

It may be interesting to compare the recent collection with that made 
by Dr. Haviland eighteen years earlier. Ridley enumerated 24 species 
as collected by Dr. Haviland, of which 18 (or a proportion of 75 per cent.) 
were endemic. To these must be added two species not enumerated by 
Ridley, making a total of 26, of which 20 were endemic. Miss Gibbs has 
only re-collected seven of these, but on the other hand she has made 35 
additions (this only includes those actually collected on Mt. Kinabalu itself), 
so that if the two collections are added together we get an aggregate of 
61 species found on the mountain, of which 53 (or a proportion of about 
80 per cent.) are not known from elsewhere. 


*MICROSTYLIS KINABALUENSIS, Rolfe, sp. nov. 


Rhizoma repens. Folia petiolata; limbus ovatus, acutus, suabmembranaceus, 


2-4 cm. longus, 1-2 cm. latus, multinervis; petiolus 1-2 em. longus, basi 
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ample vaginatus. Scapi 7-12 em. longi ; racemi angusti, 4-7 cm. longi, 
multiflori.  Bractee ovato-lanceolate, acute, concavie, 2-3°5 cm. longe. 
Pedicelli 3-4 em. longi. Flores parvi. Sepala patentia, 2°5-3 em. longa, 
posticum late ovatum, subobtusum, lateralia suborbicularia vel orbiculari- 
elliptica, obtusa. Petala elliptica vel elliptico-oblonga, obtusa, 2-5-3 em. 
longa. Labellum 3°5 cm. latum, basi profunde sagittato-cordatum, apice 
breviter trilobum ; lobi laterales lati, subtruncati vel subdenticulati ; lobus 
intermedius transverse oblongus, obtusissimus vel emarginatus ; discus 
leviter tricarinatus. Columna 1 mm. longa, alis oblongis. Capsula obovato- 
oblonga, 9 mm. longa. . 

Hab. Kinabalu, Penibukan ridge, 6000', between Dahobang and Kinitaki 
rivers, in mossy forest. Feb. 4065. Flowers orange. 

Closely resembling the Celebes I. cordifolia, Rolfe, in -habit, but the 
leaves are rather longer and less caudate, and the petals and front lobe of 
the lip much shorter and broader. 


*Liparis pisticHa, Lindl, Bot. Reg. sub t. 882. 

Kinabalu, Gurulau, 5000’, above Kiau ridge in primary forest. Feb. 
4014. Epiphytic. Flowers reddish. 

Distrib. Borneo (Sarawak). Malay Archipelago and Peninsula, Burma 
and Ceylon, Philippines, Polynesia, Mascarene Islands. 


DENDROCHILUM STACHYODES, J. J. Sm. in Ree. Trav. Neerl. Ind. i. 77. 
Kinabalu, 12,000’, cracks in granite at the base of the granite core. Feb. 
4181. Flowers cream-colour, abundant. 


Distrib. Borneo (B. N. B. Kinabalu, 11,000’, Haviland). 


DENDROCHILUM GRANDIFLORUM, J. J. Sm. in Rec. Trav. Neerl. Ind, i. 60. 

Kinabalu ; general up to Pakapaka, 9000-10,000’, in mossy forest. Feb. 
4250. Epiphytic. Flowers brownish-green. 

Distrib. Borneo (B.N. B. Kinabalu, 10,500', Haviland). 


*DenpRocHitum (§Acoridium) Gippsi#, Lolfe, sp. nov. 

Pseudobulbi approximati, ovoideo-oblongi, circiter 2 cm. longi, monophylli. 
Folia lineari-lanceolata, subobtusa, 10-20 em. longa, 1°2-1°8 em. lata. Scape 
graciles, suberecti vel arcuati, 20-25 cm. longi; racemi 10-15 em. longi, 
multiflori. _ Bractee patentes, oblongo-lanceolats, subacute, concave, 
2-5-3 mm. long. Pedicelly 2-2°5 mm. longi. Flores parvi. Sepala patentia, 
ovato-oblonga, apiculata, 3-3°5 mm. longa. Petala elliptico-oblonga, sub- 
obtusa vel apiculata, 3-3°5 mm. longa. Labellum latissime dilatatum, tri- 
lobum, 2°5 mm. longum, 4 mm. latum ; lobi laterales falcato-oblongi, sub- 
obtusi, ampli; lobus intermedius subulatus, acutus, incurvus, ee ; discus 
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prominenter bicarinatus. Columna 1:5 mm. ionga ; stelidia e basi falcato- 
linearia, subobtusa, incurva, 1°5 mm. longa. 
Hab. Kinabalu, Maraiparai spur, 7000’, in mossy forest. Feb. 4087. 
Epiphyte. Flowers reddish cream, with a large brown blotch on the lip. 
Near the Philippine D. recurvum, Ames, but readily distinguished by the. 
broader, falcate-oblong side lobes of the lip and the very minute front lobe. 


*DenpRocHILUM (§Acoridium) KINABALUENSE, [olfe, sp. nov. 

Pseudobulbi anguste oblongi, circiter 2°5 em. longi, monophylli. Folia 
lineari-lanceolata, subacuta, 10-15 cm. longa, 7-9 mm. lata. Scapi graciles, 
suberecti vel arcuati, circiter 25 cm. longi ; racemi 10-12 cm. longi, angusti, 
multiflori. Bractew patentes, oblongo-lanceolatz, acutee, subconcayvee, 2 mm. 
longs. Pedicelli 2 mm. longi. Flores parvi. Sepala patentia, oblonga, 
acuta, 3 mm. longa. Petala oblonga vel lanceolato-oblonga, 3 em. longa. 
Labellum late trilobum, 2°5 mm. longum, 3 mm. latum ; lobi laterales 
faleato-oblongi, obtusi, ampli ; lobus intermedius subulatus, acutus, minutus ; 
discus bicarinatus. Colwmna 15 mm. longa ; stelidia e basi falcato-linearia,. 
subobtusa, incurva, 1°5 mm. longa. 

Hab. Kinabalu, Maraiparai spur, 7000', in mossy forest. Feb. 4085. 
Flowers yellow, with a small brown blotch on the lip. 

Closely allied to the preceding, but differing in having narrower leaves 
and racemes, in the narrower more acute sepals and petals, and in the 
narrower lip with a much smaller brown blotch. 


DENDROBIUM VILLOstLUM, Wall. Cat. 2006. 

Kinabalu, Gurulau spur, 5500’, above Kiau ridge, on rotting logs. Feb. 
4012. 

Distrib. Borneo (B. N. B. Kinabalu, 3500’, Haviland, Creagh ; D. Borneo). 
Malay Peninsula. 


* BULBOPHYLLUM KINABALUENSE, /tolfe, sp. nov. 

Herba epiphytica. Rhizoma repens, radicans, epseudobulbosum. Folia 
circiter 6 cm. distantia, petiolata ; limbus elliptico-oblongus, obtusus, 
coriaceus, 4-5 em. longus, 1°6-2 em. latus ; petiolus 1-5-1'8 em. longus.. 
Scapi erecti, 10-14 cm. longi, basi vaginis spathaceis obtecti ; racemi 
4-8 cm. longi, laxiflori. Bractee oblongo-lanceolate, subacuminatze, 
3-4 mm. longe. Pedicelli 2-3 em. longi. Flores parvi. Sepalum posticum 
lanceolato-oblongum, acutum, cucullato-concavum, 6 mm. longum ; sepala 
lateralia triangularia, subfalcata, 6 mm. longa ; mentum obtusum, 2 mm. 
longum. /Petala oblonga, subobtusa, 3 mm. longa. Labellum recurvum, 
oblongum, subobtusum, subcarnosum, trinervium, 3°5 mm. longum, marginibus. 


infra medium suberectis. Colwmna lata, 1 mm. longa, dentibus subulatis, 
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Hab. Kinabalu, above Lobang to Pakapaka, in mossy forest, 6000-9500’. 
Feb. 4252. Epiphyte. Flowers yellow. 
Near B. coriaceum, Ridl., from the same locality, but the racemes more 
slender and the flowers much smaller and with much narrower segments. 


“BULBOPHYLLUM GiBBsL&, Rolfe, sp. nov. 

Herba epiphytica. Rhizoma repens, radicans, epseudobulbosum. Folia 
subapproximata, graciliter petiolata; limbus linearis vel oblongo-linearis, 
subobtusus, chartaceus, 6-9 em. longus, 4-6 mm. latus ; petiolus 2°5-3°5 em. 
longus. Seapi erecti, gracillimi, 9-10 cm. longi, basi vaginis spathaceis 
vel tubulosis obtecti ; racemi 5-6 cm. longi, laxiflori. Bractee oblongo- 
lanceolatee, subacutee, 1°5-3 mm. long. Pedicelli 15-2 mm. longi. Flores 
minuti, Sepala subconniventia, 4 mm. longa, posticum oblongo-lanceo- 
latum, acutum, concavum, lateralia triangularia, subfaleata, acuta, concava; 
mentum obtusum, 1 mm. longum. /Petala oblonga, subobtusa, 2 mm. longa. 
Labellum recuryum, elliptico-oblongum, obtusum, 2°5 mm. longum, obtuse 
bicarinatum, marginibus infra medium suberectis. Columna lata, 0°5 mm. 
longa, dentibus subulatis. 

Hab. Kinabalu, Penibukan' ridge, 6000’, in mossy forest. Feb. 4059. 
Also on the Maraiparai spur. Epiphyte. Flowers white. 

Very distinct among the Malayan ebulbose species by the numerous narrow 
leaves and very slender petioles. 


*BHria (§Eriura) cymprpiroiia, Ridl. in Journ. Bot. xxxvi. (1898) 212. 

Kinabalu, Gurulau, 5000’, undergrowth in high forest. Feb. 4009. 
Flowers pinkish. 

Distrib. Borneo (D. Borneo). 

Identified from description and from the analysis of a single flower (Krinzl. 
in Engl. Pflanzenr., Orch.-Dendrob. ii. 122, fig. 23 p-x). 


Err ($Hriura) eranpis, Ridl. in Trans. Linn. Soc. ser. 2. Bot. iv. (1894) 
237. 

Kinabalu, above and below Pakapaka cave, 9500-10,500', in sheltered 
low forest. Feb. 4268. Predominating as undergrowth above the cave. 

Distrib. Borneo (Kinabalu, 10,000-12,000', Haviland). 

Krinzlin (Krinzl, in Engl. Pfanzenr., Orch.-Dendrob. ii. 37) refers this 
plant to the section Aéridostachyw, where it is quite out of place. Ridley 
does not give the section, but it seems to me to be an anomalous Hriwra, 
having the same habit, though the flowers are larger and the lip very 
deeply saccate. The lip somewhat resembles that of L. eymbidifolia, Ridl. 
in outline, but is remarkable for the much thickened margins of the front 
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lobe, which cross the side lobes as a transverse keel and then descend to the 
base of the lip. 


*Bria (§Hriura) vILuosissima, feolfe, sp. nov. 

Herba terrestris, 1 m. alta. Caules cylindrici, foliosi. Folia elongato- 
linearia, acuta, arcuata, 20-30 em. longa, 1-1°8 cm. lata, coriacea. Scapr 
terminales, fasciculati, circiter 10, brunneo-villosissimi, circiter 20 cm. 
longi ; racemi densiflori. Bractee lanceolate, acuminate, circiter 4 mm. 
long. Pedicelli 8 mm. longi, brunneo-villosissimi. lores parvi, brunneo- 
villosissimi. Sepalum posticum ovato-oblongum, subobtusum, concayum, 
4 mm. longum ; sepala lateralia late triangulari-ovata, subobtusa, 4°5 mm, 
longa, 3 mm. lata; mentum saccatum, 2 mm. longum. Petala spathulato- 
elliptica, subobtusa, membranacea, 4 mm. longa. Labellum trilobum, breviter 
unguiculatum, 5 mm. longum, 3°5 mm. latum ; lobi laterales oblongi, apice 
bilobi ; lobus intermedius ovatus, subobtusus, apice callo magno erecto 
verrucoso instructus ; discus leviter tricarinatus, basi callo oblongo erecto vel 
subrecurvo instructus. Colwmna lata, 1°5 mm. longa. 

Hab. Kinabalu, Maraiparai spur, 7000’, in mossy forest. Feb. 4090. 
Flowers brown, with a cream-coloured and spotted lip. 

Closely resembles ria major, Rid]. Gin Trans. Linn. Soe. ser. 2. Bot. iv. 
237, in syn.) in general appearance and in the very villous inflorescence 
and flowers, but differs in its narrower leaves, shorter scapes and pedicels, 
narrower bracts, broader more spathulate petals, and in the different details 
of the lip. 

The Malay Peninsula Hria major, Ridl. (4. Kingit, Hook. f. Fl. Brit. Ind. 
v. 790; Ic. Plant. t. 2066, not of F. Mueil.) is very different from the 
original Bornean plant in the much shorter leaves, fewer scapes, which are 
white-pubescent, as well as the pedicels and the smaller flowers, and in its 
quite distinct lip. It may be called /. Ridleyi, Rolfe. 


*Hnta (§Aéridostachye) BORNEENSIS, Rolfe, sp. nov. 

Herba terrestris, erecta, 45-60 em. alta. Pseudobulbi ovoideo-oblongi, 
circiter 12 cm. longi, apice diphylli, basi vaginis conduplicatis imbricatis 
supremis foliaceis obtecti. Folia lanceolato-elongata, acuta, basi longe 
attenuata, coriacea, circiter 45 em. longa, 3-4 em. lata. Scapt axillares, 
circiter 45 cm. longi ; racemi elongati, densiflori, 25-30 em. longi; rhachis 
dense fusco-velutini. Bractee late ovate, 1:5 mm. longee. Pedicelli dense 
fusco-velutini, 1°5 cm. longi. Flores parvi, dense fusco-velutini. Sepalum 
posticum ovato-oblongum, obtusum, incuryo-concavum, trinervium, 3°5 min. 
longum ; sepala lateralia late ovato-triangularia, obtusa, 3 mm. longa ; 
mentum oblongum, obtusum, 4 mm. longum. Petala faleato-oblonga, 
obtusa, 3-3°5 mm. longa. Labellum integrum, elliptico-oblongum, obtusum, 
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crenulatum, 5 mm. longum ; discus quinquenervis. Columna lata, 1°5 em. 
longa. 


fab. Kinabalu, Kiau, 3000’, undergrowth in sec. forest. Feb. 3955. 
Flowers brown. 

Allied to E. aéridostachya, Reichb. £., but the lip much more crenulate and 
apiculate, and the leaves and inflorescence much longer. 


*Erta (§ Aéridostachye) KinaBULENSIS, Rolfe, sp. nov. 

Herba epiphytica. Caules cylindracei, incrassati, 10-11 em. longi, basi 
vaginis conduplicatis obtecti, apice 2-3-phylli. Folia lanceolato-oblonga, 
subacuta, coriacea, 20-25 em. longa, 1°5-3 em. lata, basi attenuata. Scapt 
axillares, suberecti, 25-30 em. longi, fusco-puberuli, vaginis ovatis paucis 
obtecti ; racemi arcuati vel subnutantes, 8-11 cm. longi, densiflori. Bractew 
ovato-oblongz, subobtuse, 15-2 mm. long.  Pedicelli fusco-pubescentes, 
5-6 mm. longi. Flores parvi, extus fusco-pubescentes. Sepalum posticum 
late ovatum, obtusum, concavum, 4 mm. longum; sepala lateralia late 
triangulari-ovata, obtusa, 5 mm. longa ; mentum clavato-oblongum, obtusum, 
4 mm. longum. Petala falcato-oblonga, obtusa, membranacea, 3°5 mm. 
longa. Labellum subtrilobum, 5 mm. longum ; lobi laterales oblongi, apice 
obtusi ; lobus intermedius late ovatus, apiculatus, undulatus, 2 mm. latus ; 
diseus levis. Columna lata, 1°5 mm. longa. 

Hab. Kinabalu, Pakapaka cave, 10,000’, undergrowth in scrubby forest. 
Feb. 4202. Below Pakapaka, 9000’, epiphytic in low forest. Feb. 
4227. Flowers brown. 

Allied to the Javan Evia acuminata, Lindl., but having longer, more 
slender scapes, broader leaves, and much broader sepals. 


*Hata (§$Hymeneria) Giepsta, Rolfe, sp. nov. 

Herba epiphytica. Rhizoma validum, vaginis ovatis striatis imbricatis 
obtectum.  Pseudobulbi suberecti, cylindrici, pluriarticulati, glabri, 15-20 
em. longi, vaginis spathaceis obtecti, ad apicem 3-4-phylli. Folia lanceolata 
vel anguste oblongo-lanceolata, subacuta, 12-18 cm. longa, 1-1°3 em. lata, 
5-7-nervia. Scapi ex axillis foliorum et vaginarum superiorum producti, 4—5, 
graciles, 8-12 cm. longi, glabri, laxiflori et multiflori. Bractew ovato- 
lanceolate, acute, 3-4 mm. long. Pedicelli graciles, glabri, 6-8 mm. 
longi. lores parvi, glabri. Sepala subconniventia, 6 mm. longa, posticum 
oblongo-lanceolatum, acutum, subconcavum, lateralia subfalcato-lanceolata, 
acuta; mentum subsaccatum obtusum, 1 mm. longum. Petala lineari- 
lanceolata, acuta, 5 mm. longa. Labellwm ovato-lanceolatum, acutum, sub- 
coneavum, 2°5 mm. longum ; discus trinervis. Columna lata, 1 lin. longa. 

Hab. Kinabalu, Kiau, 3000’, in sec. jungle. Feb. 3960. Flowers 
yellow. 
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Allied to E. tenuiflora, Lindl., but having taller stems, longer leaves, and 
much narrower sepals and petals. 


Bria (§Trichotosia) FERox, Blume, Mus. Bot. Lugd.-Bat. ii. 184. 

Kinabalu, Pakapaka, 9000-10,000', in mossy forest. Feb. 4279. 
Flowers brown. . 

Distrib. Borneo (B. N. B. Kinabalu, 6000’, Haviland; D. Borneo). 


Philippines, Java, Sumatra, and Malay Peninsula. 


*Eria (§Trichotosia) RUBIGINOSA, Blume, Mus. Lugd.-Bat. ii. 184. 

Kinabalu, Gurulau spur, 5500’, on the ridge in primeval jungle. Feb. 
4016. 

I have not seen an original specimen of E. rubiginosa, Blume, but it came 
from Borneo, and has lanceolate leaves and a rusty-velutinous stem, not 
pilose, as in E. ferox, Blume, so that n. 4016 may belong here. 

Distrib. Borneo (D. Borneo). 


*Eria (§Trichotosia) prosissima, Rolfe, sp. nov. 

Herba epiphytica, 0°75-1 m. alta. Caules cylindrici, subgraciles, rufo- 
pilosissimi, pilis 4-5 mm. longis. olta sessilia, lanceolata, acuminatissima, 
utrinque pilosa, 10-12 cm. longa, 1°5-1'8 cm. lata.  Peduneuli 4-5 em. 
longi, rufo-pilosissimi, graciles, 4—5-flori. Bractee oblongo-lanceolate, 
acute, pilose, 7-8 mm. long. Pedicelli 5 mm. longi, pilosissimi. Flores 
mediocres, extus rufo-pilosi. Sepalum posticum elliptico-oblongum, obtusum, 
7 mm. longum ; sepala lateralia oblique triangularia, obtusa, 8 mm. longa ; 
mentum oblongum, 7 mm. longum. Petala elliptico-oblonga, obtusa, 6 mm. 
longa. Labellum unguiculatum; limbus trilobus, 5-6 mm. longus ; lobi 
laterales semiovati, obtusi, circiter 2 mm. lati; lobus intermedius sub- 
orbicularis, crenulatus, bilobus, 3-5 mm. latus, lobis obtusissimis ; discus_ 
bicarinatus, carinis verrucosis ; unguis 4 mm. longus. Colwmna clavata, 
3 mm. longa. 

fTab. Kinabalu, above Lobang, 6000!, high forest. Feb. 4117. Flowers 
cream, with red tomentum, 

Allied to FE. feror, Blume, but differing in having more slender stems 
with longer hairs, narrowly lanceolate leaves, and a more deeply lobed lip. 


*“PHREATIA DENSIFLORA, Lindl. Gen. 5. Sp. Orch. 64. 

Kinabalu, above Lobang, 5000’, Feb. 4122; and in high forest, 6000’, 
Feb. 4123. Flowers white. 

Distrib. Borneo (Sarawak, Haviland), Philippines, Java, Sumatra, and 


Malay Peninsula. 


*PHREATIA (§EHuphreatia) montIcoLa, Rolfe, sp. nov. 
Herba epiphytica, ceespitosa, ebulbosa, 8-11 cm. alta. Caules 2-3 em. 
longi, vaginis foliorum imbricatis obtecti. Folia disticha, 6-8, linearia, 
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obtusa, arcuata, 6-8 em. longa, 2-3 mm, lata ; vaginis conduplicatis imbricatis 
striatis 8-10 mm. longis obtecta. Scapi axillares, suberecti, 4—6 em. longi ; 
racemi 2-3 em. longi. Bractew 3-4 mm. longe, basi ovato-oblongze, apice 
longe setaceo-acuminate. Pedicelli 1-1-5 mm. longi. Flores minutissimi. 
Sepala subpatentia, late triangulari-ovata, subacuta, vix 1 mm. longa ; 
lateralia in mentum brevem saccatum producta.  Petala ovato-oblonga, 
obtusa, vix 1 mm. longa. Labellum subsessile, orbiculare, 0°75 mm. longum. 
Columna minutissima. 

flab. Kinabalu, Kiau, 3000’, in sec. forest. Feb. 3959. Epiphyte, 
growing in large bunches. Flowers white. 

Near P. secunda, Lindl., but having rather longer, more spreading leaves, 
longer more setaceous bracts, broader petals, and an orbicular lip. 


“SPATHOGLOTTIS AUREA, Lindl. in Journ. Hort. Soc. v. (1850) 34. 

Kinabalu, Kiau, 3000’, undergrowth in sec. forest. Feb. 3957. 
Flowers yellow. 

The front lobe of the lip is narrowly lanceolate linear, as in Lindley’s 
original type, not broadly dilated in front as in the following, which has been 
confused with it. 

Distrib. Borneo (Sarawak). Malay Peninsula, Sumatra, Philippines. 


SPATHOGLOTTIS GRACILIS, Rolfe in Bot. Mag. t. 7366. 

Kinabalu, Dapatan, Maraiparai spur, 5000’, undergrowth in mossy forest. 
Feb. 4076. Flowers yellow. 

This differs from the preceding, with which it has been confused, in having 
the front lobe of the lip suddenly dilated into a very broad apical limb. 

Distrib. Borneo (B. N. B. Kinabalu, 4000’, Haviland). Malay Peninsula. 


Puatus Buiumet, Lindl. Gen. § Sp. Orch. 127. 

Tambunan plain, 2000’. Feb. 3003. 

Distrib. Java, Malay Peninsula, Burma, Assam, Sikkim, Fiji. 

This has been more or less confused with P. Wallichi, Lindl., but the spur 
of the lip is much shorter than in that, and the sepals and petals invariably 
white at the back: 


MiscHOBULBUM SCAPIGERUM, Lolfe in Orch. Rev. 1912, 127. 

Nephelaphyllum scapigerum, Hook. f. Bot. Mag. t. 5390. 

Tenom, hills above, 2000’, in high forest. Jan. 2884, ‘Terrestrial. 
Leaves two shades of green. Flowers light brown, with purple veins on 
the lip. 

Only known from the above-cited figure, with which Miss Gibbs’s specimen 
agrees well, except in having rather larger leaves. 

Distrib. Borneo (without precise locality). 
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* ASCOTAINIA BORNEENSIS, Rolfe, sp. nov. 

Herba terrestris. Tuber depresso-ovoideum, 1:5 cm. latum. Folia 
suberecta, longe petiolata; limbus elliptico-lanceolatus, acuminatus, plicatus, 
25-30 em. longus, 2°5-4 em. latus; petioli graciles, 20-25 em. longi. Scape 
erecti, graciles, 45-60 em. alti, vaginis spathaceis paucis obtecti; racemi 
18-30 em. longi, laxiflori. Bractee lineari-lanceolate, acuminate, 5-8 cm. 
longee. Pedicelli graciles, 1:5 cm. longi. Flores parvi. Sepala lanceolata, 
acuta, 1*3cm. longa. Petala lanceolata, acuminata, 1°3 em. longa. Labellum 
obovatum, subtrilobum, subacutum, membranaceum, subundulatum, 1°3 cm. 
longum, 7-8 mm. latum; discus prope apicem tricarinatus;  calcar 
oblongum, obtusum, incurvum, 3 mm. longum. Columna clavata, 1 cm. 
longa, late alata. 

Hah. Kinabalu, Kiau, 3000’, in undergrowth in sec. jungle. Feb. 3958. 
Flowers brown-mauve. ; 

Allied to A. penangiana, Ridl., but a more slender plant, with smaller 
flowers. 


*AGROSTOPHYLLUM sp. 

Kinabalu, Maraiparai spur, 7000’, in mossy forest. Feb. 4034. 
Epiphyte, with white flowers. 

Both the specimens are without flowers, and are therefore indeterminable. 
(This is the common condition’ of herbarium specimens of Agrostophyllum, 
apparently because these very fleshy plants take so long to dry that the 
capsules develop after gathering. The plants should be killed by scalding 
if possible, and a few flowers detached and dried separately in a folded piece 
of blotting paper.) 


*“C@LOGYNE SANDERIANA, Reichb. f. in Gard. Chron, ser. 3. i. (1887) 764. 

Kinabalu, Kiau, bridle-path to Koung, 2500’, terrestrial in sec. jungle. 
Feb. 3971. Flowers white, with the dise of the lip yellow, streaked with 
brown, fragrant. 

Nistrib. “ Sunda Islands.” 


*Ca@LoGyNE Dayana, Reichb. f. in Gard. Chron. n. 8. xxi. (1884) 826. 
Kinabalu, Koung, 1000’, sec. forest. Feb. 4339. Epiphyte, with a 


pendulous inflorescence, 1 m. long, and brownish cream-coloured flowers. 


>? 

Distrib. North Borneo (without precise locality) and Sumatra. 
Quite distinct from C. tomentosa, Lindl., and C. Massangeana, Reichb. f., 
both of which have been confused with it. C. Dayana, Ridl. Mat. Fl. Mal. 


Penins. (excl. var. Massangeana, Ridl.) is C. tomentosa, Lindl. 


Ca@LOGYNE PAPILLOSA, Ridl. in Trans. Linn. Soc. ser. 2. Bot. iv. (1894) 238. 
Kinabalu, 8000-9000', open scrub on the serpentine ridge. Feb. 4261. 
Flowers white. 


Distrib. Borneo (B. N. B. Kinabalu, 10,000-10,500', Low, Haviland). 
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*CELOGYNE EXALATA, Aedl. in Journ. R. As. Soc. Straits, Br. No. 49 
C1908) 29. 
Kinabalu, helow Pakapaka, 9000’, terrestrial, in open scrub, abundant 


under Leptospermum. Feb. 4215. Flowers white. 
Distrib. Borneo (Sarawak). 


*CHELONISTELE LURIDA, Pitz. in Engl. Pflanzenr., Orch.-Coelog. 138. 

Kinabalu, Maraiparai spur, 7000’, epiphytic in mossy forest. Feb. 4095. 
Flowers brown. 

The general habit, as well as the shape of the lip, agrees so well with the 
above figure that I think both must belong to the same species. 

Jhistrib. The original locality was not stated. 


StemaTocuiLus, Rolfe, gen. nov. (PI. 3.) 

Sepala subeequalia, subpatentia, libera. Petala subpatentia, sepalis an- 
gustiora. Labellum ad basin columne sessile, basi incurvum et saccato- 
naviculare, medio subito recurvum et in limbum subpanduratum extensum ; 
limbus basi bicarinatus ; saccus graciliter bicarinatus. Columna erecta, 
apoda, brevis, basi alata, apice in alas oblongas amplas dilatata. Anthera 
intra marginem clinandrii affixa, opercularis, incumbens, 2-locularis ; 
pollinia 4, cerea, oblonga, subeompressa, per paria in loculis segregata, apice 
appendice granulosa connexa.—//erba terrestris, czespitosa, rhizomate longe 
radicante. Pseudobulbi ovoideo-oblongi, monophylli. Folia petiolata, ellip- 
tico-oblonga, coriacea. Scapi terminales. Flores mediocres, laxe racemosi. 
Bractew lanceolate, subdecidue. 


SIGMATOCHILUS KINABALUENSIS, /tolfe, sp. unica. 

Pseudobulli ovoideo-oblongi, 2°5-3 em. longi, basi vaginis ovatis imbricatis 
obtecti, monophyili. Folia petiolata ; limbus elliptico-oblongus, acutus, 
coriaceus, 5-8 em. longus, 1°5-2 cm. latus: petioli 2-4 em. longi. Scapi 
erecti, 7-10 em. longi ; racemi 2°5-3 cm. longi, distichi, laxiflori. Bractee 
lanceolate, acute, concave, 1-13 em. longs.  Pedicelli 6-7 mm. longi. 
Flores mediocres. Sepalum posticum elliptico-oblongum, obtusum, cucullato- 
concavum, 1 em. longum ; sepala lateralia subpatentia, oblonga, obtusa, 1 em, 
longa. Petala lineari-oblonga, subobtusa, 9 mm. longa. Labellum sepalis 
fere xquilongum ; hypochilium naviculare, 4 mm, longum ; epichilium sub- 
panduratum, subacutum, subeoncavum, 6 mm. longum, basi bicarinatum. 
Columna clavata, 5 mm. longa, basi alata, apice in alas oblongas emarginatas 
dilatata. 

Hab. Kinabalu, below Pakapaka, 9000', terrestrial, in open scrub on 
serpentine. Feb. 4260. Flowers white. 

A very curious plant of the Cvlogyne group, closely resembling Gymno- 
glottis, J. J. Sm., in habit, but differing in having the lip free from the 
column, and strongly sigmatoid in shape, the latter character being com- 
memorated in the generic name. 
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CALANTHE Gippsim, olfe, sp. nov. 
Herba terrestris. Folia petiolata ; limbus elliptico-oblanceolatus, abrupte 


acuminatus, 5-nervis, 20-25 cm. longus, 6-9 em. latus, basi attenuatus ; 
petiolus 7-8cm. longus. Scapi 75-90 em. longi, vaginis spathaceis paucis 
obtecti ; racemi 3-12 cm. longi, densi, multiflori ; rhachis puberula. ABractece 
ovatee vel ovato-lanceolatee, acuminate, recurve, 5-10 mm. longee. Pedicelli 
graciles, 2°5-3 cm. longi. Flores mediocres. Sepala patentia, elliptico- 
oblonga, abrupte acuminata, 13 cm. longa. Petala oblongo-lanceolata, 
acuta vel acuminata, 1*l cm. longa. Labellum columnz adnatum ; limbus 
3-lobus, 1°3 cm. longus ; lobi laterales late auriculati, 6-7 mm. longi ; lobus 
intermedius divaricate bilobus, basi angustus, 8 mm. longus, lobis cuneato- 
obovatis truncatis ; discus basi tuberculatus; calcar gracillimum, circiter 
2m. longum, apice incurvum. Columna clavata, 7 mm. longa. 

Hab. Tenom, hills above, 2000’, undergrowth in high forest. 2870. 
Abundant. Flowers white, with yellow processes at the base of the lip. 

Allied to C. veratrifolia, R. Br., but a more slender plant, with smaller bracts 
and flowers, and a more slender curved spur. Whether it is the plant alluded 
to by Ridley as C. parviflora, Lindl. (Trans. Linn. Soc. 'ser. 2. Bot. iv. 239) 
is uncertain, there being no specimen available for comparison at Kew, but 
it agrees in colour. It is not, however, Lindley’s plant of that name, 
which is in Lindley’s Herbarium, and has been referred to C. fava, Morren, 
by both Reichenbach and J. J. Smith. 


*CALANTHE KINABALUENSIS, Jtolfe, sp. nov. 

Herba terrestris. Folia petiolata; limbus ellipticus, acutus, plicatus, 
3—5-nervis, 20-25 cm. longus; 6-8 cm. latus; petiolus circiter 10 em. 
longus. Scapi 50-60 cm. longi, subgraciles, vaginis spathaceis paucis 
obtecti ; racemi 12-15 em. longi, subdensi, multiflori ; rhachis puberula. 
Bractee lanceolate, acuminate, 6-13 mm. longe. Pedicelli circiter 2 em. 
longi. Flores parvi. Sepalum posticum oblongo-lanceolatum, subacutum, 
concavum, Imm. longum; sepala lateralia elliptico-oblonga, subotusa, 
lem. longa. Petala lanceolato-oblonga, subacuta, 9 mm. longa. Labellwm 
columnz adnatum, breviter unguiculatum ; limbus 3-lobus, 7 mm. longus ; 
lobi laterales elliptico-oblongi, obtusi, divergentes, 4-5 mm. longi; lobus 
intermedius suborbicularis, ad medium bilobus, 5mm. longus, lobis elliptico- 
oblongis obtusis ; discus basi tuberculatus ; calcar oblongum, obtusum, leviter 
incurvum, 6mm. longum. Colwmna lata, subvillosa, 4mm. longa. 

Hab. Kinabalu, Lobang, 5000', undergrowth in primary high forest, 
common. Feb. 4108. Also seen on the ridge above Bundu Tuhan. 
Flowers orange-yellow. 

Allied to Calanthe flava, Morren, but the divisions of the front lobe of the 


lip broader and not diverging, and the spur shorter and stouter. 
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Evnopsta macrostacuya, Lindl. Gen. & Sp. Orch. 1838. 

Ridge above Bundu Tuhan, 2500’, sec. jungle. Feb. 4318. Terrestrial. 
Flowers yellow, with purple stripes on the lip. 

Distrib. Borneo (D. Borneo). New Guinea, Sumatra, Ceylon, and South 
India. 

I do not know how to separate this from the Mascarene Eulophia 
pulehra, Lindl., and suspect it is a geographical form of the same species. 


HuLopnia squauipa, Lindl. Bot. Reg. 1841, Misc. 77. 

Above Bundu Tuhan ridge, 2500’, in sec. jungle. Feb. 4319. Also at 
Kambarangau. Terrestrial. 

Distrib. Borneo (B. N. B. Sandakan, Creagh ; Kudat, Fraser; Labuan, 
Motley ; Sarawak). Philippines, Celebes, Java, Sumatra, Singapore, and 
Malay Peninsula. 


Aracunis Hooxertana, Schlechter in Fedde Repert. Nov. Sp. x. 197. 

Renanthera Hookeriana, Reichb. f. Xen. Orch. ii. 42, t. 113. fig. 2. 

Arachnanthe alba, Ridl. in Trans. Linn. Soe. ser. 2. Bot. iii. 369. 

Tambunan plain, near the Station, 2000’, gully in sec. forest. 3004. 
Terrestrial, growing upon trees, 6m. high. Flowers in axillary racemes, 
cream-coloured with a mauve lip. : 

Distrib. Borneo (B. N. B. Labuan, Motley; Sarawak). Singapore and Malay 
Peninsula. 

Schlechter has separated the Bornean and Malay Peninsula plants, but 
they appear to be identical. Ridley must have overlooked, Renanthera 
Hookeriana, Reich. f. when describing his Arachnanthe alba, but he has 


included Borneo in the distribution. 


PHALENOPSIS AMABILIS, Blume, Budr. 294, t. 44. 
Tenom, 700-900’. Foot-hills and flanks round sec. forest. Jan. 2704’. 


Flowers white. 
Distrib. Borneo (B.N.B. Banggi, Fraser). Tembulan Islands, Celebes, 
Buru, Timor Laut, Kei, and Java. 


Probably the N.E. Queensland Phalenopsis Rosenstromii, Bailey, is not 


distinct, but I have not seen a specimen. 


*TRICHOGLOTTIS KINABALUENSIS, /tolfe, sp. nov. 

Herba epiphytica, circiter 20 cm. alta; internodii 2°5 em. longi. Folia 
lanceolata vel oblongo-lanceolata, ineequaliter bidentata, coriacea, J-12 cm. 
longa, 1-1°3 cm. lata, dente superiore acuto. Flores laterales, fasciculati, 
pauci ; rhachis brevissima. Bractew squamate, brevissime.  Pedicelli 
eraciles, circiter 1 cm. longi. Flores parvi. Sepala oblonga, obtusa, 
8-9 mm. longa. Petala lineari-oblonga, obtusa, 8-9 mm. longa. Labellum 
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trilobum ; lobi laterales lineares, obtusi, recurvi, 3 mm. longi ; lobus inter- 
medius unguiculatus ; limbus late ovatus, obtusus, subearinatus, 5 mm. latus ; 
unguis 2 mm. longus ; calcar oblongum, obtusum, 4mm. longum. Columna 
clavata, 4mm. longa. Capsula 3cm. longa ; pedicellus 1:3 mm. longus. 

Hab. Kinabalu, ‘Guralan spur, above Kiau, 5500’, in high forest jungle. 
Feb. 3993. Epiphyte, with brown flowers. 

Much resembling Vrichoglottis quadricornuta, Kurz, in habit, but the leaves 
rather more elongate and the lip quite different in structure. It is probably 
allied to 7. calcarata, Ridl. (which I have not seen), but readily distinguished 
by the broad, reflexed unguiculate front lobe of the lip and the shorter spur. 


*Vanpa Gippsi&, /eolfe, sp. nov. 

Herba epiphytica, 1m. alta. Folia disticha, numerosa, recurva, lineari- 
oblonga, insequaliter et acute biloba, 15-17 em. longa, 1°7—2 cm. lata. 
Racemi axillares, 5-7 em. longi, 2-4-flori. Bractew late ovato-orbiculares, 
obtuse, concavee, 3-4 mm. longze. Pedicelli 5-6 cm. longi. ge speciosi. 
Sepala patentia, cuneato- Abate obtusa, undulata, circiter 2°5 cm. longa, 
1:2-1:4 em. lata, basiangusta. Petala sepalis subsimilia. Lahelliun promis 
trilobum ; lobi laterales oblique semiovata, obtusa, 8 mm. longa, subconcava 
lobus intermedius suberectus, caynosissimus, subcompressus, 1 cm. longus, 
basi angustus, cornubus 2 divergentibus pubescentibus instructus, deinde 
abrupte inflexus, suborbicularis, subcompressus, 5 mm. longus, concayus, 
tricarinatus ; calear conico-oblongum, obtusum, 8 mm. longum, intus 
pubescens. Coluwmna lata, 6 mm, longa, alis rotundatis integris. Capsula 
oblonga, angulata, 6 cm. longa ; pedicelli 4—4°5 cm. longi. 

Hab, Kinabalu, Kiau, 2500', bridle-path to Koung, in sec. forest. 
Feb. 3970. Epiphyte, 1m. high. Flowers yellow, spotted with brown. 

Comparable with Vanda celebica, Rolfe, in the sharply inflexed front lobe 
of the lip, but differing in its shorter regularly recurved leaves and larger 
flowers, which approach those of V. tricolor, Lindl., in size, and, like it, turn 
black in drying. 


*SACCOLABIUM KINABALUENSE, Jolfe, sp. nov. 

Herba epiphytica. Caulis erectus, circiter 6 mm, longus.. Folia 5, oblonga 
vel elliptico-oblonga, ineequaliter biloba, obtusa, 6-11 em. longa, 2-2-5 cm. 
lata, coriacea. Racemus elongatus, gracilis, circiter 22 em. longus, laxus, 
multiflorus. Bractee triangulares, acute, 1°5-2 em. longe.  Pedicelli 
graciles, 5mm. longi. Flores parvi. Sepalum posticum ovato-oblongum, 
subobtusum, incurvum et valde concavum, 4 mm. longum ; sepala lateralia 
late ovata, obtusa, 3mm. longa. Petala late ovata, obtusa, 3 mm. longa. 
Labellum Reece trilobum ; lobi laterales triangulari- oblongi, obtusi, erecti, 
2 mm. longi; lobus intermedius subulatus, acutus, erectus, 1°5 mm. longus ; 
calcar late ton gum, obtusum, PE ope basin oblique inflatum, paullo recarvum, 
6mm. longum. Columna ae 2mm. longa, alis latis rotundatis. 
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Hab. Kinabalu, Lobang, 5000’, in high forest. Feb. 4111. Epiphyte. 
Flowers yellow with a white lip. 

Very distinct from any Bornean species known to me, and_ well 
characterised by the slender elongated raceme and relatively large spur. 


*PODOCHILUS SERPYLLIFOLIUS, Lindl. ; cf. Journ. Linn. Soc., Bot. tii. 
(1858) 37. 

Kinabalu, Dapatan and Penibukan ridges, 5000-6000’, in mossy forest. 
Feb. 4060. Epiphyte, with white flowers. 

Distrib. Philippines and Java. 


APPENDICULA CongESTA, Ridl. in Trans. Linn. Soe. ser. 2. Bot. iv. (1894) 
239. 

Kinabalu, Penibukan ridge, 6000', in mossy forest. Feb. 4058. Hpi- 
phyte. Flowers white. ; 

Distrib. Borneo (Kinabalu, 11,000’, Haviland). 


*APPENDICULA RUPICOLA, Rolfe, comb. nov. 

Podochilus rupicola, Rid]. in Journ, R. As. Soc. Straits Br. No. 50, 142. 

Hab. Kinabalu, 1000', Koung, sec. forest. Feb. 4301. 

A fruiting specimen, agreeing well with this Bornean species in habit, 
hence referred to it with a little uncertainty. The withered segments remain 


at the apex of some of the fruits, but the lip is missing. 


Distrib. Borneo (Sarawak). 


APPENDICULA TORTA, Blume, Bidr. 303. 

Hills around Tenom, 1000-3000’, in high forest, common. Jan. 2897. 
Epiphyte with white flowers. 

A form with slender stems and rather smaller, more numerous leaves. 

Distrib. Borneo (Sarawak, Haviland). Java and Malay Peninsula. 


*GOODYERA KINABALUENSIS, Jtolfe, sp. nov. 

Herba terrestris, circiter 15 cm. alta. Folia radicalia, 3-4, breviter 
petiolata ; limbus late ovatus, subobtusus vel apiculatus, velutinus, supra 
atroviridis, pulehre carneo-venosus, 4-5 cm. longus, 2°5-3°5 cm. latus ; 
petiolus latus, 5-11 mm. longus, basi ample vaginatus. Scapi pubescentes, 
10-12 em. longi, vaginis ovato-lanceolatis obtecti ; racemi breves, pauciflori. 
Bractee ovato-lanceolate, acuminate, pubescentes, I-1:2 cm. longe. 
Pedicelli 1°5 cm. longi. Flores mediocres, extus pubescentes. Sepalum 
posticum elliptico-ovatum, subacutum, 11 cm. longum; sepala lateralia 
subpatentia, elliptico-ovata, subacuta, 1:1 cm. longa. Petala lanceolato- 
oblonga, subacuta, cum sepalo postico galeam valde concavum formantia. 
Labellum ovato-ellipticum, subacutum, valde concavum, leeve, 1:1 em. longum, 
Columna lata, 7 mm. longa, angulis marginatis et supra dilatato-falcatis. 
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Hab. Kinabalu, Gurulau spur, above Kiau ridge, 5000-5500’, in primary 
forest. Feb. 3997, 4003. Leaves veined with pink. Flowers cream, 
pinkish outside. 

A very distinct species, characterised by its broadly ovate, veined leaves, 
and by the winged margins of the column. ‘The principal veins of the lip 
are seven to nine in number, and these tare connected by numerous 
transverse veins, giving the plant an Aneetochilus-like appearance. 


PLATANTHERA (§ Mecosa) Sraprut, Arinzl. MSS. 

Herba terrestris, 40-45 cm. alta. Folia radicalia, elliptico-ovata, acuta, 
6 cm. longa, 2cm. lata, subcoriacea. Seapi 40-45 cm. alti, subgraciles, 
vaginis spathaceis acuminatis obtecti; racemi 9-11 cm. longi, pauciflori. 
Bractee ovatee, subacute, 1-1°5 cm. longze, subcoriaceze. Pedicells 1°5-2 cm. 
longi. Flores mediocres. Sepalum posticum ovatum, obtusum, 7 mm. 
longum ; sepala lateralia patentia, oblique ovata, subobtusa, 7 mm. longa. 
Petala oblique ovata, acuta, cum sepalo postico galeam formantia. 
Labellum integrum, deflexum, ovato-lanceolatum, obtusum, carnosum, 
1 cm. longum; calcar clavatum, paullo incurvum, obtusum, 1:2 cm. 
longum. Colwmnna latissima, 3 mm. longa. 

Hab. Kinabalu, 5000', Maraiparai, Haviland, without number. 

Differs from the Javan P. Blume, Lindl., in its much more slender stem 
and laxer inflorescence, and in some respects also in its floral structure. * 


PLATANTHERA (§ Mecosa) KINABALUENSIS, Avrdnzl. MSS. 

Herba terrestris, circiter 48 em. alta. Folia radicalia non vidi. Scapus 
erectus, circiter 48 cm. altus, vaginis spathaceis acuminatis obtectus ; 
racemus 10 cm. longus, subdensus, multiflorus. Bractew ovate vel ovato- 
lanceolatee, acuminate, subcoriaces, 1°8-2°3 em. longee. Pedicelli 1:2-1°5 em. 
longee. Flores mediocres. Sepalum posticum late ovatum, obtusum, 7 mm. 
longum ; sepala lateralia patentia, oblique ovata, obtusa, 8-9 mm. longa. 
Petala oblique ovata, obtusa, cum sepalo postico galeam formantia. 
Labellum integrum, deflexum, lineari-oblongum, obtusum, subcarnosum, 
1 em. longum; calear subclavatum, paullo incurvum, 1°3 cm. longum. 
Columna latissima, 4 mm. longa. 

Hab. Kinabalu, Haviland. 

Allied to P. Stapf, Kriinzl., but the stem stouter, the inflorescence much 
denser, and the flowers larger. The original ticket has been lost, so that 
the altitude and number cannot be stated. 


*PLATANTHERA (§ Mecosa) Gippstm, Rolfe, sp. nov. 
Herba terrestris, circiter 50 em. alta. Folia radicalia, spathulata ; limbus 
elliptico-oblongus, subobtusus, 5 em. longus, 1°8 cm. latus, subcoriaceus 
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petiolus 3 cm. longus. Scapus erectus, circiter 50 em. altus, vaginis 
spathaceis acutis numerosis obtectus ; racemus 16 cm. longus, angustus, 
multiflorus. Bractee ovate vel lanceolato-ovate, acute, subcoriaceze, 
1-3-2 em. longee. Pedicelli 1*2-1'5 em, longi. Flores mediocres. Sepalum 
posticum ovatum, subacutum, concavum, 6 mm. longum; sepala lateralia 
patentia, oblique et anguste ovata, subobtusa, 8 mm. longa. Petala oblique 
ovato-oblonga, subacuta, cum sepalo postico galeam formantia. Labellum 
integrum, deflexum, lineari-oblongum, subobtusum, carnosum, 1 em. longum; 
calear subclavatum, paullo incurvum, lem. longum. Columna latissima, 
3 mm. longa. 

Hab. Winabalu, below Pakapaka, 9000', open scrub. Feb. 4258. 
Terrestrial. Flowers yellow. 

Allied to P. kinabaluensis, Krinzl., but the flowers rather smaller, the 
sepals narrower, and the spur not exceeding the limb of the lip. 


CorpuLa Dayana, Rolfe in Orch. Rev. 1912, 2. 

Paphiopedilum Dayanum, Pfitz. in Engl. Jahrb. xix. (1894) 40. 

Kinabalu, Koung, 1000’, sec. forest. Feb. 4347. 

Distrib. Borneo (B. N. B. Kinabalu, Low). 

Paphiopedilum, Pfitzer (Morph. Stud. Orchideenbl. 11), was based on the 
Selenipedia acaulia coruifolia, Reichb. f. Xen. Orch. i. 3 (a group of seven 
Tropical American species), but was afterwards extended (Engl. Jahrb. xix. 
40) to inelude the whole of the Tropical Asiatic species. The two groups 
are generically distinct, and for the latter Rafinesque’s genus Cordula is 
half-a-century earlier. Cordula insignis, Rafin. Fl. Tellur. iv. 46, was based 
on Cypripedium insigne, Wall., in 1836. 


BURMANNIACE A. 


Burmannia caiestis, D. Don, Prod. Fl. Nep. 44. 

Jesselton, abundant, in open sandy places. FI. Dec. 3066. Tambunan 
plain, 2000’, in bog, Fl. Feb. 3014. . 

Distrib. Borneo (Labuan, Hose; Sarawak). Malaysia, N. Australia, 


Indo-China, and Mauritius. 


BurMannra LoNGIFOLIA, Bece. Mal. i. 244, t. 13. ff. 1-5. 
Kinabalu, Maraiparai spur, 7000’, epiphytic in mossy forest. FJ. (white) 


Feb. 4058. 
Distrib. Borneo (B. N. B. Kinabalu, 5000’, Low; Sarawak). Malay 


Peninsula. Kindly determined by Mr. Rolfe. 
LINN. JOURN. —BOTANY, VOL. XLII. M 
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SCITAMINE A. (H.N. Rivzey.) 


GrLoppa PROPINQUA, Ridl. in Journ. R, As. Soc. Straits Br., No. 46 (1906) 
230. 

Tenom, Rayoh hills, 2500’, undergrowth in high forest, abundant. Fl. 
Jan. 2885. 

Distrib. Borneo (Sarawak). 

“Stem red, leaves with upper surface green and lower red. Flowers 


yellow.” 


Guoppa GrBBsié, Ridl., sp. nov. 

Caulis 54cm. longus. /olia ovato-lanceolata, abrupte caudata, utrinque 
hispidula, 20 cm. Jonga (cauda 2 em. longa), 7 cm. lata, petiolo 5 mm. hirto ; 
ligula brevis, rotundata, hirta, vagina dorso hirta. Panicula (incompleta) 
8 cm. longa, ramis 3 em. longis, bracteis lanceolatis acuminatis 3 mm. longis. 
Calyx brevis, latus, infundibuliformis, lobis linearibus tubum  fere 
eequantibus. Corolle tubus 1 cm. longus, lobis late ovatis rotundatis. 
Staminodia angusta, oblonga, obtusa. Labellum perbreve, profunde bilobum, 
lobis oblongis, apicibus rotundatis, 2 mm. longis. Filamentum 1 cm. longum. 
Anthera non-marginata, processubus 2 e basi dorsi antherze ortis angustis 
linearibus acuminatis antherse equalibus. Capsula oblonga, ovoidea, 1 em. 
longa. Pericarpium glanduloso-punctatum. 

Hab. Tenom, Rayoh hills, 2000', undergrowth in high forest, abundant. 
Flowers white. Jan. 2872. 

A curious plant in the very broad rounded petals and very short lip 
divided very nearly to the central channel and the anther-horns rising 
directly from the base and back of the anther. In some respects nearest 
to Globba violacea, Ridl., of the Malay Peninsula. 


GuiopBa Franciscl, Redl., sp. nov. 

Caulis bipedalis (0°70 m.). Folia oblonga, abrupte acuminata, basi 
angustata, 15 cm. longa, 6 cm. lata, glabra, subtus pallida, ligula brevissima 
rotundata parce pubescente. Panicula 21cm. longa, gracilis, ramis elongatis 
ad 5 cm. longis gracilibus e basi ad dimidium nudis. Bractew lanceolate, 
acuminatee, 2mm. long, caducee. Calyw infundibuliformis, angustus, lobis 
acuminatis brevibus 5 mm. longis. Corolle tubus 10 mm. longus, lobis 

. . . . . 5 2 ‘ 
cymbiformibus acuminatis brevioribus. Staminodia lanceolata, acuminata 
= td 
acuta. Labellum breve, oblongum, retusum, obtusum, omnia aurantiaca. 
JAMS : O 5 . Q 1 = s = 
Filamentum 2 em, longum, antheree processubus versus basin ortis, basi latis 
lanceolatis subabrupte acuminatis elongatis 3 mm. longis. 
al lard ! ts - ci 

Hab. Tenom, 700-1000', general in sec. forest undergrowth. Jan. 2932. 
Flowers orange. 

Dakin > 2 * Sea . v a 

Distrib. Dutch Borneo, Batu Bini, near Kendangau (Grabowsky) ; 
flowers cinnabar-red. In Herb. Brit. Mus. 
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Most nearly allied to @. pendula, Roxb., but with an almost complete 
entire lip, which does not seem to possess the usual brown central spot. 

“This plant has been named after Mr. A. B. (. Francis, the Resident of 
the Interior, to whose kindness and courtesy I was indebted in many ways.” 


*OCurcuma ZEDoaRIA, Roscoe, Scitaminew, t. 109. 
Kinabalu, Kiau, 3000’, undergrowth in sec. forest. FI. Feb. 3956. 
Distrib. Malay Peninsula, Celebes, Philippines ; India and Ceylon. 


CosTUS SPECIOSUS, var. ARGYROPHYLLUS,. Wall. Cat. n. 6555 (1830). 

Tenom, 700’, near cultivation and old “kebuns,” in shade; general 
throughout the country. Fl. Jan. 2620. 

Distrib. Malay Peninsula, 


ALPINIA GALANGA, Sw. Obs. Not. 8. 

Tenom, 700-1000’, general in sec. jungle. Fl. Fr. 2777. 

Mistrib. Moluccas, Amboina, Ceram Laut, Malaysia, India and Ceylon. 
Does not seem to be known in a wild state anywhere. 


*ALPINIA (§ Hellenia) Fiava, Fidl., sp. nov. 

Caules 2-250 metr. alti. Folia linearia, oblonga, acuminata, glabra, 
40 cm. longa, 3°5 cm. lata, petiolis 5 mm. longis superne plano-concavis 
subtus convexis; ligula oblonga truncata margine ciliata, vagina cum 
ligula cancellata. Panicula laxa, patens, pedunculo terete 15 cm. (vel 
ultra) longo, parte florifera 24 cm. longa, ramis ad 6 subremotis, infimo 
15 em. longo. Flores dissiti, pedicellis 3 mm. longis. Bractew minute, 
ovate. Calyx rectus, coriaceus, amphoriformis, 7 mm. longus, lobis brevibus 
vix distinctis. Corolle tubus quam calyx brevior, lobis linearibus oblongis, 
summo cucullato-carnoso, 7 mm. longis. Labellum brevius, obovatum, lateribus 
rotundatis, apice paullo angustato obtuso, ungue abrupte decurvo geniculato. 

My rey age Y ie S 7 cares 
Stamen filamento brevi crasso, anthera lata crassa, Staminodia linearia, 
oblonga, obtusa, majuscula. 
¢ Ci 5 ! io "AG > {\ Tare 

Hab. Gurulau spur, above Kiau, 5000’, high forest, common. Flowers 
yellow. Feb, 4011. - 

Allied to A. Niewwenhuizii, but with smaller flowers, a straight not gibbous 
calyx, and larger staminodes. The entire lip resembles that of A. conchigera, 
C ara x) 

Griff. 

The very short filament with the large anther bent at an abrupt angle and 

the long staminodes are distinctive characters. 


Axpinta (§ Catimbium) sericea, /tidl., sp. nov. 
zy, . P. « « » « TR ay sg ; 3 . 
Tria metra alta. /olia elongata, lanceolata, 78 em. longa, 10 cm. lata, 
iter s irta, infer s riceo-hirsuta, ligula sericeo- 
superne breviter dense hirta, inferne dense sericeo-hirsuta, lig : 
m 2 
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hirsuta 6 mm. longa, vagina pubescente. Racemus 2 dm. longus, rhachi et 
pedicellis (5 mm. longis) dense sericeo-hirsutis. Bractew 2 magne, oblong, 
basibus sericeis, apicibus bidentatis 3 cm. longis. Ovarium subglobosum, 
5 mm. longum, sericeo-hirtum. Calyx spathaceus, ovatus, oblongus, sericeus,. 
2 cm. longus. _ Petala alba, oblonga, obtusa, 2 cm. longa, extus sericea, tubo. 
5mm. longo. Labellum glabrum, 3 cm. longum, trilobum, lobis lateralibus. 
oblongis marginibus latis undulatis, lobo medio anguste elongato, dimidium 
labelli eequante omnino aurantiacum rubro striatum. Staménodia ad labellum 
juncta, linearia, oblonga, obtusa, 5 mm. longa, dense sericea. Anthera glabra, 
1 em. longa. 

Hab. Korikut, sec. forest, 2500’. Feb. 3025. 

This species is allied to A. illustris, Ridl., of the Philippines, but differs. 
from that and all species known to me in its long, very silky staminodes. 


Donax cAnnirormis, K. Schum. in Engl. Bot. Jahrb. xv. (1893) 440. 

Tenom and Kaningau, 700-1000’, chief undergrowth in old clearings and 
sec. forest. Fl. Fr. Jan. 2644. 

Disirib. Borneo (B.N.B. Banggi, Fraser; Sarawak; D. Borneo). 
Java, Celebes, Philippines, Aru and Admiralty Islands, New Guinea; Solomon, 
Islands. 

“The striped bark is valuable for tying; on one of Haviland’s specimens. 
at Kew, there is a note that it is used by the Malays for making mats.” 


STACHYPHRYNIUM GRIFFITHI, K. Schum. in Engl. Pflanzenr., Marant. 45 
(1902). 

Tenom, 700’, undergrowth in sec. forest. Fl. Fr. Jan. 2909. 

Distrib. Malay Peninsula. 

“ Forming large stools, the leaves including petioles being 3 m. long. 
Flowers white, with the outer perianth-whorl brownish and chartaceous.” 


HAIMODORACEA. (H. N. Ripiey.) 


ALETRIS RIGIDA, Stapf in Trans. Linn. Soc. ser. 2. Bot. iv. (1894) 241. 

Kinabalu, Maraiparai spur, 4000-5500’, on serpentine, damp ground in 
the open and under scrub. FI. Fr. Feb. 4041. On the south-western 
spur, from 9000-11,000’. Fl. 4234, 

Iistrib. Borneo (B.N.B. Kinabalu, 8000-11,000', Low ; in open damp 
places, 11,500', Haviland). 


PELIOSANTHES sp. 
‘Tenom, 700’, undergrowth in sec. forest. Fr. (blue) Jan. 2864. 


; - 


IEE 
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*“OPHIOPOGON MALAYANUS, Ridl. in Journ. R. As. Soc. Straits Br., No. 41 
(1904) 34. 

Kinabalu, Gurulau spur, 5000’, common undergrowth in high forest. Fi. 
Feb. 3996. Before Lobang, 4500’, in high forest. FI. Feb. 4103. 

Distrib. Malay Peninsula. j 

“ Flowers greenish white, fruit bluish, 3996. Flowers pinkish, 4009.” 


IRIDACEA. (H. N. Riptey.) 
PATERSONIA BORNEENSIS, Stapf in Trans. Linn. Soc. ser. 2. Bot. iv. (1894) 
42. pl. 20 4. 1-6. 
_ Kinabalu, Kamburangau, 7500’, in a shallow sand-pan, amongst thick sedge 
‘tangle. FI. Feb. 3124. 
Instrib. Borneo (B. N. B. Kinabalu, 7700', Haviland). 
“* Flowers mauve.” 


AMARYLLIDACHA. (H.N. Riptey.) 


Hypoxis aurga, Lour. Fl. Cochinch. 200. 

Kaningau Plain, 1000’, near Station, undergrowth in sec. forest. Fl. Jan. 
2969. 

Distrib. Philippines and Solomon Islands. Japan, China, Indo-China, 
India and Ceylon. 


CURCULIGO LATIFOLIA, [Dryandr. in] Ait. Hort. Kew. ed. 2, 11. 253. 

Tenom, 700-900', general, undergrowth in sec. forest. Fl. Jan. 3123. 

Distrib. Borneo (D. Borneo). Java, Malay Peninsula; Indo-China, 
Andamans, and Ceylon. 

“Flowers yellow. The fibres of this plant are used by the Dusuns in 
spinning native cloth.” 


TACUACEA. (H. N. Riviey.) 


Tacoa paLMATA, Blume, Enum. Pl. Sav. i. 83. 
Melalap, 900’, bridle-path to Kaningau. Fl. Jan. 2853. 
« Distrib. Borneo (Sarawak ; D. Borneo). Java, Timor Laut, Philippines ; 


Indo-China. 


DIOSCOREACEA. (H. N. Riptey.) 


*DIOscOREA PYRIFOLIA, Kunth, Enum. Pl. v. 384. 
Between Koung and Ghinambur, scrambling in sec. forest. Fr. Feb. 


4297. 
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Distrib. Borneo (Sarawak). Malay Peninsula, Java, Sumatra, Billiton ; 
Indo-China. 


SMILAX LEUCOPHYLLA, Blume, Enum. Pl. Jav. 18. A et C. 

Tenom, Rayoh hills, 2000’, in high forest on the ridge. Jan. 2877. 

Distrib. Borneo (Hast Coast, Creagh : Kinabalu, 5000’, Haviland). Malay 
Peninsula, Java, Sumatra, Philippines, and Moluccas ; Indo-China. 


LILIACHEA. (H.N. Ripvuzy.) 


*RHUACOPHILA JAVANICA, Blume, Enum. Pl. Jav. i. 14. 

Dianella javanica, Kunth, Enum. Pl. v. 52. 

Kinabalu, above Lobang rock, 5500,’ in high forest. Fl. Feb. 4157. 
(Burbidge in Herb. Kew.) 

By some error this very distinct plant has been confused with Dianella 
nemorosa, Lam. for many years. The genus is readily distinguished from 
Dianella by the structure of the stamens, which in Rhuacophila have simple 
filaments swollen in the centre and narrowing gradually to both ends, 
while in Dianella the slender filiform filaments are dilated at the tip into 
a conspicuous yellow globose or subglobose thickening. 

I met with Rhuacophila javanica, Blume, on Gunong Tahan in the north 
of Tahang in the Malay Peninsula, at an altitude of about 5000’, and received 
it also from Gunong Kerbau in Perak from a native collector. In my 
account of the last expedition to the Tahan mountain I described it as 
Stypandra elata, as that was the genus most nearly allied to it as I then 
conceived. Here it attained a height of over 2 m., and its leaves with white 
backs and its white flowers make it very distinct. The distribution of the 
plant is as follows :— 

PHILIPPINE IsLANDS: Luzon, Benguet, Baguio, Elmer, 8590, 5797 ; 
Lepanto, Mt. Data, Micholitz, and without precise locality, at 5000-7000’, 
Whitehead ; Manila, Montalban, Loher ; Albay, Cuming, 929 ; Mt. Mayon, 
Vidal, 1949. Negros Oriental, Dumaguete, Cuernos Mts., Elmer, 9726. 
Mindanao, Mt. Apo, Williams, 2556. TrrNnarz: summit of the island — 
(Moseley), Borneo: Kinabalu (Gibbs). Java: Mt. Gede (Blume, Boerlage, 
Zollinger), 1967, Pangerango (Kurz). Matay Psyrtnsuta: Gunong Tahan 


(Pahang), and Gunong Kerbau (Perak) (Ridley). Sumatra: Forbes (2384, 
1880). 


PONTEDERIACEA. (H. N. Ripuey.) 


Monocnoria HASTHFOLIA, Presl, Rel. Henk. i. 128. 


Tenggilan, 500’, open marsh and shallow ditches, common all through the 
country. Fl. Fr. March. 4343. 


Dnstrib. Tropical Asia. 


ee 


OF MT. KINABALU AND BRITISH NORTH BORNEO. 167 


XYRIDACEA. (H. N. Riviey.) 


XyRis PAvCIFLORA, Willd. in Kunth, Enum. Pl. iv. 17. 

Kaningau plain, 1000’, in “ Lalang” bog. Fl. Feb. 2972. Tambunan 
plain, near the Station, 2000’, boggy place in sec. forest. Fl. Feb. 3006. 

Distrib. Malay Peninsula, Sunda Islands, Celebes, and Philippines ; Indo- 
China, India and Ceylon. 


Xyris anceps ? Lam. Illustr. i. 132 (1791). 
Jesselton, by the race-course, in boggy, sandy soil. Fl. Fr, Jan. 2595. 
Distrib. Malaya ; BE. India. 


COMMELINACE A. (H.N. Ripiey.) 


PoLLiaA SUMATRANA, Hassk. Commel. Ind. 56. 

Tenom, Rayoh hills, 2000’, undergrowth in high forest on the ridge, 
abundant. Fl. Fr. Jan. 2869. 

Distrib. Philippines. 
- “ Flowers white, fleshy.” 


POLLIA SORZOGONENSIS. Hndl. in Mig. Pl. Ind. Bat. iii. 541. 

Tenom, foothills, 900’, undergrowth in sec. forest. Fl. Jan. 2701. 
Patau Patau, 1500’, general in sec. forest. Fl. Feb. 3037. 

Distrib. Malay Peninsula, Java, Ternate, Amboina, Buru and Philippines, 
New Guinea, and New Hebrides ; Indo-China, India and Ceylon. 


CoMMELINA OBLIQUA, Ham. in D. Don, Prod. Fl. Nep. 45. 

Tenom, 700’, general, undergrowth in sec. forest. Fl. Jan. 2651. 
Distrib. Malay Peninsula, Java ; India and Ceylon. 

“Erect, 0°70 m. in height, with light mauve flowers.” 


Cyanorts capirata, C. B. Clarke in DC. Mon. Phan. iii. 243. 
Tenom, 800’, general, undergrowth in sec. forest. Fl. Jan. 2649. 
Distrib. Malay Peninsula, Java, and Philippines ; New Guinea; Japan, 


Indo-China. 
. . . 99 
“ Of creeping habit, forming patches ; flowers blue. 


FLAGELLARIACE A. 


FrLaGeLiaria Inpica, Linn. Sp. Pl. 333. 

Jesselton, recent clearings and sec. jungle. Fl, Jan. 2084. 

Distrib. Borneo (B. N. B. Port Myburgh, Creagh ; Sarawak), Tropical 
Asia, Polynesia, Australia, Hi. Africa. 
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PALMACEA. (O. BrccaRt.) 


Caryora itis, Lour. Fl. Cochinch, 569. 

Tenom, 700-900’, foothills and river banks, general in sec. forest. Fl. Fr: 
(young), Jan. 2698. 

Distrib. Malay Peninsula, Java ; Sudan and Coco Islands, Indo-China. 


Argca Catecut, Linn. Sp. Pl. 1189. 

Tuaran, 500’, in “campongs,” old “ kebuns,” and in sec. forest. Cultivated 
throughout the country. Fl. Fr. March. 4305. 

Distrib. Borneo (Sarawak). Throughout Malaya, China, Indo-China, and 
India. 


*PINANGA CAPITATA, Bece., sp. nov. 


Circiter 2 m. alta, caudice solitario cylindrico crebre annulato, frondibus 
ad apicem confertis. /rondium vaginee extericres longitudinaliter in ventre 
fissee, interiores tubulosee, omnes in capitulum congeste ; vagine 15 cm. 
longs, fortiter striatee ; ligula lacero-fibrosa ; petiolus brevis (4 cm. long.) ; 
lamina brevis (37 cm. longa, 15 cm. lata in specimine uno), circumscriptione 
oblonga, regulariter pinnata, segmentis utrinque 9 et duobus apicalibus, 
rigide chartaceis, lateralibus eequidistantibus lanceolatis rectis basi paullo 
attenuatis superne acuminatis plicato-2-3-costulatis 15-18 ecm. longis 
15-2 cm. latis, terminalibus basi unitis paullo latioribus 5-—6-costulatis. 
Spadix fructifer erectus, unacum parte pedicellari (2 cm. longa) circiter 12 em. 
longus, in 8-9 ramulos alternos sparsos sinuosos divisus. /?ructus distichi, 11- 
12 mm. longi, 7 mm. lati, ovato-elliptici vel subobovati, in vertice rotundati et 
stigmatum residuis sessilibus punctiformibus coronati. Semen obovatum, 
superne rotundatum, basi arillo parvo preeditum, areola embryonali laterali 
supra basin locata, rapheos ramis paucis ascendentibus laxissime anastomo- 
santibus.  Perianthiwm fructiferum cupulare, in ore paullo ampliatum, 
divisionibus rotundatis in margine ciliolatis et in medio minime apiculatis. 

flab. Kinabalu, Pakapaka, and on the way up to, 8000-10,000', in mossy 
forest. Feb. 4219. 

Species insignis, frondium vaginis fere in capitulum congestis et semine 
arillo minuto preedito preecipue distincta. 


*PINANGA GIBBSIANA, Bece., sp. nov. 
Mediocris, gregaria. Fvrondium pars pinnifera 1°5 m. longa ; segmenta 
numerosa, eequidistantia, rigidula, utrinque glabra, subtus pallidiora, lateralia 
leviter sigmoidea, marginibus parallelis, 40-45 em. longa, 2-2°5 cm. lata, 
2-costulata et —plicato-bisulcata ; segmenta 2 terminalia basi confluentia, 


majora, pluricostulata. Spadi« fructifer deflexus, parte pedicellari brevis- 
sima, in ramulos plurimos sparsos divisus, ramulis compressis 10-15 em. 
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ongis. Fructus concinne biseriato-pectinati, 10 mm. longi, 5 mm. crassi, 
subobovato-elliptici, abrupte apiculato-rostrati. Semen ellipticum, foveola 
embrionali lateraliter basilari. Perianthium fructiferum cupulare, truncatum, 
in ore nec constrictum nec ampliatum, sepalis et petalis fere nitidis minime 
apiculatis in margine rotundatis et glabris. 
Hab. Kinabalu, near Kiau, 2500', gregarious in sec. forest. Feb. 3968. 
P. cochinchinensi ut videtur proxima. 


*D#MONOROPS ELONGATUS, Blume, var. MONTANUS, Becc., var. nov. 


Scandens. Cataphyllorum vaginz spinis horizontalibus seriatis armate. 
Frondium segmenta subzequidistantia, 2-3 em. inter se dissita, ensiformia, 
acuminata, majora 40 cm. longa, 3 cm. lata, supra in costa media prope 
apicem spinulosa et secus 2 nervos secundarios setis nonnullis sparsa, subtus 
in costa media tantum crebre setosa, venulis transversis numerosissimis 
minutis brevibus fere granuliformibus utrinque notata. Spadix @ wut in 
forma typica. Fructus spheerici, 8-5-9 mm. diam., abrupte breviterque 
mucronati, squamis per series longitudinales 18 ordinatis, semine globoso, 
6 mm. diametro. 

Hab. Tenom, hills above, 2000’, abundant in high forest. Fr. Jan. 2893. 
Kinabalu, Gurulau spur, above Kiau, 5000’, in high forest. Fl. Feb. 3983. 

A forma typica, Bornei meridionalis incola, differt frondium segmentis 
zequidistantibus et fructu sphzerico minori squamis numerosioribus preedito. 
D. Currani Bece. e Philippinis quoque proximus, qui vero fructus majores 
et squamas per series 12-14 ordinatas exhibet. 


DMONOROPS SABENSIS, Dece., sp. nov. 

Scandens.  Caudices vaginati, circiter 2 em. diam.  Cataphyllorum 
vaginee spinis laminaribus elongato-triangularibus majusculis majoribus 
3 cm. longis 5 mm. basi latis sparsis vel basi confluentibus et oblique seriatis 
armatee ; ocrea liguleformis, dense hispida. Mrondes (petiolo brevi preedite) 
in parte pinnifera circ. 2m. long, interrupte pinnate ; segmenta 6-10 per 
greges approximata et inter se equidistantia, tenuiter papyracea, utrinque 
virentia, ensiformia, acuminata, majora 30-40 em, longa, 2-2°5 em. lata, 
costa media in facie superiore valida et prope apicem spinulosa ibique nervis 
secundariis tenuibus nudis percursa, subtus in costa media et secus nervos 
secundarios nonnullos pilis spinuliformibus sparsa, marginibus minute remote 
et appresse spinulosis. Spadicis & panicula stricta, paniculato-cupressi- 
formis, parte pedicellari elongata inermi ancipiti suffulta ; spathee primarize 
decidus ; spicee appressee, complanatee:, majores 2-2°5 cm. longe, 12-14 flores 
bifarie utrinque ferentes ; spathellee dimidiato-infundibulares ; involucrum 
subdiscoideum, Flores g approximati, oblongi, obtusi, 4-5 mm. longi, 
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1°5 mm. lati, calyce tubuloso-campanulato, superficialiter 3-dentato ; corolla 
quam calyx subduplo longior. Spadia ¢. Fructus. 

Hab. Tenom, 700-900', abundant in sec. forest. Jan. 2913. 

D. sparsiflora ut videtur proximus, differt foliis interrupte pinnatis et 
segmentium textura tenuiori, subherbacea. Ad D. longispathum, Bece. quoque 
accedit, precipue spicis ¢ graminum simillibus. 


*Catamus Gipsstanus, Becc., sp.nov., in Ann. R, Bot. Gard. Cale. Suppl. 
t. 29 (ined.). 

Pakapaka, on the way up to, 8000-9000', scrambling in mossy forest. 
Fl. Fr. Feb. 4348. 


CALAMUS ACUMINATISSIMUS, Beec., sp. nov., in Ann. R. Bot. Gard. Cale. 
Suppl. t. 9 (ined.). 
Tenom, 700’, in sec. jungle. FI. Fr. Jan. 4349. 


PANDANACEA. (U. Marrettt.) 


PANDANUS DUBIUS, Spreng. Syst. 11. 897. 

Usakan Bay, seashore, on the sandy beach. Veg. March. 4834. 

Distrib. Borneo (B. N. B. Gaya Island? Burbidge). Moluccas, New 
Guinea, and Marianne Islands. 

‘““A very striking species from its broad glistening leaves. Only one 
isolated plant was seen, 2m. high. Burbidge’s specimen in the British 
Museum is only labelled N. Borneo, but he mentions the plant as common on 
Gaya (‘ The Gardens of the Sun,’ 246).” (LL. 8. G.) 


PanpaNnus Gipssianus, Martelli, sp. nov. 

Arbor 4m. alta, ramosa. Folia 0°75-2°50 m. longa, 10-12 cent. lata (Gibbs 
in lit.). Racenus validus, ultra 50 cent. longus, pedunculo trigono, digiti 
majoris crassitie. Syncarpia 4—5 in extremitate pedunculi disposita, oblonga 
vel globosa, 12 cent. longa, 9 cent. lata. Drupe numerosissime, confertee, 
3 cent. et ultra longe, 6 mill. late, pentagons, utrinque attenuate, basi 
acute, pileo 1 cent. longo, 7 mill. lato, acute pentagono, granuloso-seabro, 
pyramidato, in stylum sensim attenuato, stylo longiusculo spinescente levi. 
Stigma lineare, sursum vergens. Caverna mesocarpica supera oblonga, 
8 mill. lata. Hndocarpium in dimidio inferiore parte locatum, 1 cent. longum, 
basi acutum, superne planum. 

Hab, Between Tambunan and Korikut, 3000’, on the ridges. FI. 
Feb. 3030. Very common in see. forest. 
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This belongs to the Section Acrostigma, and is a near ally of Pandanus 
earicosus, Kurz, from Java. It differs from the latter in the length of the 
trunk, in the breadth of its leaves, in the synearps forming a raceme on the 
top of the peduncle, not solitary, and finally in the larger dimensions of the 
synearps and drupes. 


ARACEA. (H.N. Riptey.) 


Eprpremnopsis Hugertana, Engl. Pflanzenr., Arac. 138. 
Tenom, 1000’, abundant in sec. forest. Fl. Fr. Jan. 2682. 
Distrib. Philippines. 

“ Spike white.” 


*RAPHIDOPHORA PEEPLA, Schott, Bonplandia, v. 45 (1857). 

Kinabalu, Gurulau spur, 8000’, above Kiau, in high forest. Fl. Feb. 
4010. 

Distrib. Borneo (Sarawak ; D. Borneo). Moluccas ; Indo-China, India, 
and Ceylon. 


*SCHISMATOGLOTTIS CAULESCENS, Ridl. in Journ. R. As. Soc. Straits Br. 
No. 44 (1905) 182. 

Kinabalu, Kadamaian, 4000’, in high forest. Fl]. Feb. 4100. 

Iistrib. Borneo (Sarawak). 

“‘ Spathe white, with yellow spadix.”’ 


*ARISHMA SIMPLICIFOLIUM, ftidl., sp. nov. 

Folium solitarium, ovatum, cordatum, glabrum, nervis ad 6 paria tenuibus 
in nervum marginalem arcuatis, 14 cm. longis, 8 cm. latis, petiolo 12 em. 
longo. Spatha in pedunculo 14 em. longo, vagina limbo lanceolato subacuto 
3 em. longo, tubo cylindrico 3 cm. longo 1 cm. lato viridi-rubro striato, 
lamina ovata lanceolata acuminata caudata 4 cm. longa, 2°5 em. lata. Spadia 
appendice filiformi 10 cm. longo ; pars feminea 5 mm. longa, pistillis circiter 
10, stylo brevi crasso, stigmate discoideo. lores masculi ad 6, antheris 2-3- 
pedicellatis ; superne flores steriles (organa neutra) subulati, pauci. 

Hab. Kinabalu, 3500’, near Kadamaian river, undergrowth in high forest. 
Feb. 4099. 

Spathe green splashed with red, throat green and white. 

Allied to Arisema umbrina, Ridl., of Matang, which has its young leaves 
simple and ovate ; in this species all the leaves seem to be ovate, the limb 
of the spathe is wider, and the plant has neuter organs above the males, 


which I did not see in A. umbrina. 
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NAIADACEA. (A. B. RenDiez.) 


Naas GRAMINEA, Del., var. ANGUSTIFOLIA, Rendle in Trans. Linn. Soe. ser. 2. 
Bot. v. (1899) 424. 

Tenom, 700’, clearing on railway track to Melalap, in a stagnant pool. 
Jan. 2820. 

Distrib. Borneo (Sarawak). Malay Peninsula. 


CENTROLEPIDACEA. (W. B. Turritt.) 


*CENTROLEPIS PHILIPPINENSIS, Merrill in Philipp. Journ. Sci. Bot. ii. 
(1907) 264. 

Kinabalu, granite core, 13,000’, by the Kadamaian torrent, in small tufts. 
Fl. Fr. Feb. 4202. Summit, cracks in granite, forming mats. 4207. 

Inistrib. Philippines. 


ERIOCAULACEA. (H.N. Ripiey.) 


Hriocatvton Hooxertanum, Stapf in Trans. Linn. Soc. ser. 2. Bot. iv. 
(1394) 243. | 

Kinabalu, Maraiparai spur, 5500’, in open damp places on serpentine 
and under trees. Fl. Feb. 31285. 

Distrib. Borneo (B. N. B. Kinabalu, Maraiparai spur, 5500’, Low, 3000’, 
Burbidge ; Haviland. Temburengo (Kamburangau), 7500-7700", Haviland ; 
Sarawak). 


ERIOCAULON XERANTHEMUM, Mart. in Wall. Pl. As. Rav, iii. (1832) 29. 


Jesselton, near the race-course, sandy open bog, abundant. Fr. Jan. 
BO 
Distrib. India, Penang. 


ERIOCAULON TRUNCATUM, Ham. ex Mart. in Wall. Pl. As. Rar. iii. 
(1832) 29. 


Jesselton, near the race-course, sandy open bog, abundant. Fl. Jan. 2597, 
2602 bts. 


Jnstrib. Malay Peninsula, Java, Philippines ; Indo-China, India and 
Ceylon. 


ERIOCAULON SEXANGULARE, Linn. Sp. Pl. 87. 


Jesselton, near the race-course, sandy open bog, abundant. Fl. Jan. 2596. 
Lisirib. Philippines ; China, Indo-China, India and Ceylon. 
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CYPERACEA, (0. Srapr & W. B. Turrizt.) 


*Cyperus Haspan, Linn. Sp. Pl. ed. 2, 66 Gin part); C. B. Clarke in 
HHook, f. Fl. Brit. Ind. vi. 600. 

Melalap, 800’, sandbanks up the Pengallan river. Fl.Jan. 2757. Tenom, 
700’, in ditches along the bridle-path. Fl. 2679. Kinabalu, Kiau, 3000’, 
abundant in paddy fields. Fl. Feb. 3967. 

Distrib. Borneo (B. N. B. N.E. Coast, Creagh; Labuan, Motley, 194 ; 
Dutch South-East Borneo, Danau Salac, inear Martapura, Motley, 98). All 
warm countries. ; 


CYPERUS PUBISQUAMUS, Steud. in Zoll. Verz. Ind. Archip. ii. 62, and in Syn. 
Cyp. 20. 
Tenom, 900', in see. jungle. Fl. Jan. 2696. 


Distrib. Borneo (Labuan, Motley, 327). From the Malay Archipelago to 
Assam and Ceylon. 


Cyperus Iria, Linn. Spec. Pl. ed. 2, 67. 

Melalap, 900', sandbanks up the Pengallan river. Fl. Jan. 2748. 

Distrib. Borneo (Labuan, Motley, 52; Dutch 8.H. Borneo, at Martapura, 
Motley, 620). Warm parts of the Old World. 


Cyprrts pistans, Linn. f. Suppl. 103. 

Tenom, 700’, in a ditch along the bridle-path, common. Fl. Jan. 2674. 

Distrib. Borneo (Brunei, Motley, 305; Dutch 8.E. Borneo, Martapura,. 
Motley, 91). All warm countries. 


CypErus ZOLLINGERI, Steud. in Zoll. Verz. Ind. Archip. ii. 62, and Syn. 
Cyp. 17. : 

Tenom, 800’, in open clearings near the “ Residency,” Fl. Jan. 2784. 

Distrib. Borneo (Brunei, Motley, 305; Dutch S.H. Borneo, Martapura, 
Motley, 90). Throughout the tropics of the Old World. 


Cyperus ELATUS, Linn. Sp. Pl. ed. 2, 67. 

Tenom, 700’, stagnant water in sec. jungle, growing in tufts. Fl. 
Jan. 2654, 

Distrib. Borneo (Dutch §.B. Borneo, Rancha Serang, near Martapura, 
Motley, 981). Malayan Region, Indo-China, and Deccan Peninsula. 


Mariscus Srepertancs, Nees in Linnea, ix. (1834) 286. MM. umbellatus var. 
Sieberianus, E. G. Camus in Lecomte, Fl. Tndo-Chin. vii. 78. 

Melalap, 800’, sandbanks up the Pengallan river. FI. Jan. 2746. 

Distrib. Borneo (Labuan, Motley, 75 ; Dutch §8.E. Borneo, Martapura, 
Motley, 17). Throughout the tropics. 
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Mariscus microcePHaLus, Presl, Rel. Henk. i. 182; C. B. Clarke, 
in Hook. f. Fl. Brit. Ind, vi. 624. 

Spheromariscus microcephalus, Camus, |. c. 79. 

Tenom, 700',in ditches along the bridle-path to Melalap. Fl. Jan. 2663. 

Distrib. Borneo (B. N. B. N.E. Coast, Creagh ; Melingtang on the Kapala 
river, a most elegant plant in pepper gardens, Motley, 443). Indo-Malayan 
region and Mauritius. 


KyYLuinca BREVIFOLIA, Rottb, Deser. et Icon. 13, fig. 3. 

Tenom, 700’, in ditches along the bridle-path, common. FI. Jan. 2672. 

Distrib. Borneo (Labuan, Motley, 41, 159, 172 ; Sarawak, near Kuching, 
Haviland, 1936; Dutch S8.E. Borneo, near Martapura, Motley, 89). 


Sorrpus CuarKEl, Stapf in Trans. Linn. Soc. ser. 2. Bot., iv. (1894) 
244, 

Kinabalu, summit, 12,000-13,000', cracksin granite. Fl. Feb. 4190, 4195. 

Distrib. Borneo (B. N. B. Kinabalu, 11,000', Haviland—in a taller state, 
1398). 

Apart from the shorter stems—most of the flowering ones are only 15 em. 
high though those of the last season measure as much as 30-35 cm.—Miss 
Gibbs’s specimens agree entirely with those collected by Haviland at a lower 
elevation, and theyiconfirm me in my view that S. Clarkei is distinct from 
S. subcapitatus, Thw. To the characters emphasized as distinctive in my 
original description I would now add the distinctly barbellate condition of 
the 6 sete. Theyzare about twice as long as the caryopsis and barbed in 
their upper half, the:papillae exceeding the diameter of the bristle. (O. 8.) 


* re Eee see? Q ¥,. 
ScIRPUS PAKAPAKENSIS, Stapf, sp. nov. ; arcte affinis S. Clarkei, Stapf, 
S. subcapitato, Thw., ab illo spiculis fere semper 38-2-nis, inferioribus 
pedunculo 1-2 em. longo gracili suffultis, glumis magis elongatis (etiam 
inferioribus) vel acuminatis, ab hoe inflorescentia laxa et setis conspicue 
barbellatis distinguendus. 
Rhizoma breve, fibrosum, culmos numerosos dense fasciculatos in c2espites 
; ‘ aie 
Pe en % e 2 ld = A « “7 « 1 y 5 a | 
1 ik 2 an diametro, ad 10-15 cm. vaginati. Folia cum eulmo quoque 4-5, 
ima 2-3 cataphylloidea, ad vaginas tenuiter striatas fuscescentes 1-2°5 em. 
as le é ifor rerentes .reducta. s : . : 
longas laminam apiculiformem gerentes reducta, sequentia longe vaginantia, 
ore summee vaginee 10-15 cm. a basi culmi remoto, eius lamina lineari vel 
anceolato-lineari acuta 5-18 mm. a t=1°5 ; eer are 
& coat 8 m. longa 1-15 mm. lata in margine seabra. 
Spicule 3-2 in apice culmorum fasciculatee, rarissime in culmis debilitatis 
- : é : ats 
solitarize, inferiores 2 vel | bractea suffultee, pedunculatee ; bracteze lanceolate 
vel oblonge, 4mm. longe, nervo dorsali viridi in apiculum vel setulam 


compactos collectosedens. Culmi 03-1 m. alti, teretes, sulcato-striati, leaves 
’ 28, 
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1-2'5 mm. longam excurrente ;_ peduneuli graciles, 0°1-2°5 em. longi; spicules 
inferiores 0°5-1 cm., summa subsessilis ad 1°5 em. longa, omnes oblongee, 
laxiuscule. Glume spicularum lateralium ad 8, rarius 10, omnes fertiles, 
terminalis 2 infime vacuee, ceeteree 10-12 fertiles; glumz vacue late oblong, 
mucronulate, 4°5 mm. longs, 3-1-nerves, fertiles lanceolate, acutze, vel 
acuminate, 5-6 mm. longs, nervo dorsali inferne lato viridi, lateribus 
castaneis margines versus pallescentibus. Perianthii sete 6 capillares, inferne 
valde flexuosze, superne laxe barbellatze, 6 mm. longee, barbze papillis diametro 
setee multo longioribus. Stamina 3; filamenta 6 mm. longa ; anthere haud 
visee. Stylus glaber, ad 2 mm. indivisus, ramis stigmatosis 3, fere 3 mm. 
longis. Caryopsis fusca, obovato-oblonga, trigona, apice ob basin  styli 
persistentem breviter apiculata, 2 mm. longa. 

Hab. Kinabalu, below Pakapaka, 9000-10,000'. Fl. Feb. 4277. In 
boggy places under trees. 

Distrib. Endemic on Kinabalu. 

This, with S. Clarker, S. subcapitatus from Ceylon and the Deccan 
Peninsula, and two other species from Sumatra and the mountains near 
Kiukiang (Province Kiangsi in China, both referred to 8. subcapitatus by 
C. B. Clarke) form a group of closely allied but geographically widely 
separated species. S. pakapakensis approaches most closely the Kiukiang 
plant, which differs mainly in having the lowest spikelet subsessile whilst the 
following, if more than one, are more or less distantly arranged on a slender 
axis, and in the smaller, frequently more acute glumes. 


FIMBRISTYLIS DIPHYLLA, Vahl, Enum. 1. 289. 

Tenom, 800’, in an open clearing near the Residency, 278. Melalap, 800’, 
on sandbanks up the Pengallan river. Fl. Jan. 2747. Kaningau plain, 
1000’, near the “‘ Station.” Fl. Jan. 2949. 

Distrib. Borneo (B. N. B. N.E. Coast, Creagh ; Labuan, Motley, 66 ; 
Sarawak, near Kuching, Haviland, 1919; near Serup, Matang, Ridley, 


12,310). All warm countries. 


FIBRISTYLIS ASPERRIMA, Boeck. in Linnea, xxxvii. (1873) 40 (ex parte). 
. . F a : 9RON DEC 

Tenom, foothills, 900’, in sec. forest. Fl. Jan. 2690, 2094. , 

Distrib. Borneo (Sarawak, Beecart, 2738). Malayan region and Ceylon. 


Tee] 7 OS 52) 
FIMBrisTYLis MILIACEA, Vahl, Enum. ii. 287. 
= A i 6 Pi toe 5 ORC i! Hn : 
Jesselton, in a bog near the race-course. Yg. Dec. 2599. Tenom, 800', in 


¢ 2 ria |< Ni erate ‘ =a Jo oe ¢ 
open clearings. Fl. Feb. 2785. Melalap, 800’, sandbanks up the Pengallan 


river. Fl. Jan. 27051. ; ; 
Distrib. Borneo (B. N. B. N.E. Coast, Creagh; Labuan, Motley, 173 ; 
Sarawak, near Kuching, Haviland, 1918. Dutch S.E. Borneo, Rancha Serang, 


Motley, 991; near Sungei Penug, Motley, 92). All warm countries. 
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Another specimen collected by Miss Gibbs in a ditch by the bridle-path to 
Melalap, at 700’ (No. 2681), is possibly referable to /. miliacea. It has quite 
the facies of this species, but the spikelets are rather longer, with the glumes 
less bulging and the ultimately bare rhachis slightly stouter. To this may be 
added certain anatomical differences in the stems and leaves. In F. milzacea 
there are, apart from the great primary vascular bundle, 4-8 small ones to each 
face of the quadrangular stem, in No. 2681, on the other hand, only 2. The 
leaves of F. miliacea in its typical form have numerous nerves on each face 
with large lacune alternating with them, and leaving only a narrow zone of 
parenchymatic tissue in the median plane, whilst those of No. 2681 are solid 
throughout with only half as many nerves and a very large-celled parenchyma 
in the middle. They are also on the whole narrower. Striking as the 
differences may appear at first sight, they may after all come within the 
limits of the ordinary fluctuation of the structure of the stems and leaves of 
F. miliacea. To decide this much more material would be required. 


FIMBRISTYLIS COMPLANATA Link, Hort. Berol. ed. 2, 1. 292. 

Kaningau plain, 1000’, in clear marshland near the “Station.” Fl. Jan. 
4353. 

Distrib. Borneo (Dutch 8.H. Borneo, Wongabong, near Martapura, Motley, 


84). All warm regions. 


Fimpristyiis Lacst, Turrill in Kew Bull. 1911, 348. 

Tenom, 800’, along paths in recent clearings near the ‘“ Residency.” FI. 
ENS) Gain 

Distrib, The only other locality so far known is in Upper Burma. 


*“SCHGNUS KINABALUENSIS, Stapf, sp. nov.; affinis S. apogoni, Roem. & 
Schult., sed spiculis solitariis vel geminatis majoribus unifloris antheris multo 
longioribus, setis longioribus, nuce duplo majore. 

Flerba perennis, dense ceespitosa, 10-15 em. alta vel in umbrosis magis 
elongata. Caules tenues, subfiliformes, erecti vel in umbrosis e_ basi 
prostrata, ramosa ascendentes. Holiorum vaginee arcte, 10-15 (vel ultra) 
mm. long, atro-purpurascentes, superne anguste albo-hyalino-marginate, 
nitentes ; Jaminz setacez, rigidule, dorso rotundatee, facie leviter concayre, 
5-10 cm. long, glaberrime, ad margines remote scaberule. Spiculee 
solitarize vel geminate e vaginis superioribus ortee, pedunculis inzequilongis 
vel summis brevissimis, lamina summa seepissime superatee, lanceolate, 
atropurpureee, 7—7°5 mm. long, glaberrimee, 1-floree. Glume duse vel tres 
inferiores vacuse, 3 mm, longze, acute vel mucronulate, in carina superne 
asperule ; tertia vel quarta lineari-oblonga, obtusiuscula vel acuta, 5mm. 
longa, florem subtendens ; summa preecedenti similis, eam paulo superans, fere 
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semper obtusiuscula, vacua, basi utrinque in rhachille articulum ad 2 mm. 
longum decurrente et florem amplectente. Setw 6, tenuissimee, minutissime 
barbellate, exteriores sub staminibus orte, ovarii angulis opposite, 3 mm. 
long. Stamina 3, filamentis 5 mm. longis, antheris 4 mm.longis. Ovarium 
oblongo-ellipsoideum, subtrigonum; styli rami 3 gluma summa _ exserti. 
Nuxz 2mm. longa, ad angulos tenuiter costata.—S. apogon, O. B. Clarke in 
Trans. Linn. Soe. ser. 2. Bot. iv. (1894) 245, non Roem. & Schult. 

' Near Pakapaka cave, under wind-swept scrub, 9000’. Fl. 4220. In 
cracks of the granite core, 13,300’. 4188, 4198. 

Distrib. Borneo (B. N. B. Kinabalu, 9000’, Low ; 12,000-13,000', Havi- 
land). 

Low’s plant represents the same drawn-out shade condition as Miss Gibbs’s 
no. 4220 from Pakapaka. 

Clarke says of Schenus that the adaxial stamen and the nearest 2 lateral 
stamens are suppressed in the 5 staminate flowers, so that the 3 remaining 
stamens are all on one side of the flower. I find in 8S. apogon and 
S. kinabaluensis invariably the outer 3 stamens, 7. e. those opposite to the ribs 
of the nut developed, each having one of the outer bristles below it, whilst the 
inner bristles alternate with them. As described above, the blades of 
S. kinabaluensis are rounded on the back and channelled above with 3 faint 
longitudinal ridges corresponding to as many sclerenchymatic strands, one 
of which is median and the others lateral. In S. apogon the leaves are 
grooved on the back, and there are only two sclerenchymatic strands 
corresponding to the lateral of S. kinabaluensis. The number of vascular 
strands is 5 in S. kinabaluensis and 4 in S. apogon, the median being absent 


in the latter. 


Scuanus MELANosTACHYS, R. Br. Prod. 231. 

Kinabalu, Maraiparai spur, 5000’, on the marshy open ‘serpentine ridge. 
Fl. Feb. 4038. 

Distrib. Borneo (B. N. B. Kinabalu, Maraiparai, 5500’, Haviland). 
Philippines (Mt. Halcon, /. D. Merrill, 6173). Queensland to New South 
Wales; West Australia. 

I am not quite certain that the Borneo and Philippine plants are identical 
with the Australian S. melanostachys. The spikelets are fewer and slightly 
smaller and apparently always 1-flowered, with only 4 barren glumes below 
the fertile. They also taper less gradually to the point. The Borneo and 
Philippine specimens may, however, be merely “ plantee depauperatee.”’ 


ScHGNUS sp. Pao : : 

Maraiparai spur, 5000’, on the open marshy serpentine ridge. Feb. 4075 
(very imperfect). ee . 

Distrib. “ Predominating in parts, associated with Kria grandis.” (L.8.G.) 


LINN. JOURN.—BOTANY, VOL. XLII. N 
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VINCENTIA MALESIACA, Stapf, sp- nov. ; affinis V. samoensi, Stapf (Cladto 
samoensi, (. B. Clarke, in parte), sed spiculis robustioribus 6-6°5 mm. (haud 
4-4-5 mm.) longis, filamentis et stylis longioribus distincta. 

Cespites rhizomati brevi fibras crassas cylindricas edenti insidentes. Caules 
0°7-1 (vel ultra?) m. alti, ancipites, levissimi, in speciminibus robustis ad 
4 mm. lati, infra medium 1-foliati, basi cataphyllis duris lanceolatis peracutis 
2-8 cm. longis lamina destitutis vel fere destitutis obtecti. Folia omnia 
equitantia, linearia acuta vel subacuta, basalia ad 10 em. vel ultra vaginantia, 
cum parte vaginali 25-70 cm. (vel ultra?) longa, 0°7-1'5 em. lata, rigida, 
firma, multi-nervosa, nervis tenuibus paulo prominulis, caulinum ad longum. 
Panicula 10-25 cm. longa, ex anthelis 2 vel 3 magis minusve distantibus 

omposita, multiflora, anthelee infimee bractea late vaginante laminam ‘prevem 
ensiformem gerente 1-3 cm. longa, ceeterze bracteis similibus sed brevioribus 
at seepe valde reductis suffultee ; anthelarum rami pauci vel numerosi, valde 
ineequales, longiores ad 8 cm. longi et ad 6 cm. indivisi, superne magis minusve 
ramulosi; ramuli fasciculati et ineequales, uti rami pubescentes, longiores 
paria (rarius triones) spicularum pluria dissita, ceeteri par unum terminale 
gerentes ; bractez latiuscule vaginantes, setuligerce, atro-purpurez vel atro- 
fuscee, antice pubescentes vel saltem in ore obliquo ciliatee. Spiculw 6—6°5 lin. 
longze, 2-floree, atro-purpuree vel atro-fuscze, inferior sessilis, altera brevissime 
pedunculata, inferior cum prophyllo bicarinato 2 mm. longo. Glume 
subdistichee, infima spiculam dimidiam sequans vel paulo brevior vacua (in 
spicula pedunculata terminali bractesxe par subtendenti homologa et eam 
seepe forma pubeque magis minusve appropinquans), secunda tertiaque fertiles, 
tertia secundam paulo superans, quarta brevior ut quinta minuta vacua, 
secunda a latere visa oblique lanceolata, subacute vel acute acuminata, 5 mm. 
longa, firma, luce transmissa obscure nervosa, nervis utringue circiter 6, 
tertia a latere visa suboblique oblonga, obtusiuscula vel minutissime mucro- 
nulata, 5°5 mm. longa, ceeterum secundz consimilis, quarta forma tertiz sed 
tenuior. los inferior superiorem evolutione longe antecedens et ut videtur 
interdum solus fructum maturans. Perianthemumnullum. Stamina 3 rarius 
4 vel 6; filamenta 6-7 mm. longa, filiformi-linearia ; anthersze 2-2°5 mm, 
longe, lineari-oblongee, apiculate. Ovarium stipitatum, sensim in stylum 
2°5 mm. longum abiens. Stigmata 3°3-3°5 mm. longa. Nua obovoidea, 
trigona, 3°5 mm. (vix matura) longa, stipitata, styli basi pyramidato- 
subulata minute papillosa coronatax—Cladium samoense, C. B. Clarke in 
Trans. Linn. Soc. ser. 2, Bot. iv, 245 (quoad Haviland, 1405). 

Kinabalu, 9800-10,500', undergrowth in low forest, Pakapaka. Feb. 4278, 

Nstrib. High mountains of Sumatra, Borneo, and the Philippines. 

T am inclined to refer to this species a plant collected by Beceari on 
Mt. Singalan,, Sumatra (n. 213) and Merrill’s Cladium latifolium, described 
in ‘ Philippine Journal of Science,’ ii. (1907) 262, of which I have seen the 
following specimens: R. 8. Williams, no. 2614, from Mt. Apo, Mindanao, 
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collected at 7500’, and Loher, 6975, from Mt. Banahao, Luzon (also collected 
in 1906) at 7500’. The latter locality is the locus classicus of the species. 
Foxworthy found it there in 1907. 

I have taken Vincentia here in the sense of Hooker and Bentham’s ‘ Genera 
Plantarum,’ where, however, it is treated as a sectionof Cladium. The latter 
genus ought, in my opinion, to be restricted to C. jamaicense and its imme- 
diate allies, or, in other words, to the section Hucladium.. On the other hand, 
Baumea faleata, Nees, and possibly other species referred to Baumea, will 
have to be treated as congeneric with Vincentia. The West Indian Macherina, 
Vahl, also approaches so closely to Vincentia that its claim to generic rank 
may be questioned. To define the limits of Vincentia more satisfactorily, it 
will be necessary to subject the Australian and New Zealand species of 
“ Cladium” to a careful revision. For the purposes of the present paper it 
will suffice to point out the very close relationship of the Malayan species 
recorded from Kinabalu with V. Maingayi, Stapf (Cladium Maingayi, 
C. B. Clarke) from the Celebes, the Philippine V. falcata, Stapf (Baumea 
falcata, Nees) and the Mascarene V. latifolia, Kunth, on the one side, and 
the Polynesian species, V. samoensis, Stapf (Samoa), V. angustifolia, Gaud. 
(Sandwich Islands), and a doubtful species from the Society Islands (Bidwill) 
which may be identical with V. scirpotdea, Boeck. from Juan Fernandez, on 


the other side. 


LEPIDOSPERMA CHINENSE, Nees in Linnea, ix. 802 (nomen); in Nov. 
Act, xix. Suppl. 1. (1848) 117. 

Cladium borneense, C. B. Clarke in Trans. Linn, Soc. ser. 2. Bot. iv. 
(1894) 245. 

Kinabalu, Maraiparai spur, 5000’, on open rocks of the marshy 
serpentine ridge. Feb. 4037. 

Distrib. Borneo (B. N. Borneo, Low ; Kinabalu, at the same elevation plain 
of ‘Tamparuli, Burbidge). Malay Peninsula, South China, and North Borneo. 


LoPHoscH@NUs, Stap/, gen. nov. 

Affinis Schwno, Linn. (sensu Benth.), sed inflorescentia ampla paniculata, 
spiculis solitariis vel geminatis sepe magis minusye pedunculatis, rhachilla 
inter et ultra flores plerumque haud vel breviter producta, perigonii setis 
nuce longioribus barbatis vel plumosis distineta. 

Spicule anguste, 2-floree, flore inferiore abortu ¢, superiore 3 - 
distiche imbricate, inferiores 5-8 vacue, a basi sursum gradatim miajores, 
sequentes 2 (vel 1) florigerse quam preecedentes longiores, summa brevis, vacua, 
rhachilla haud flexuosa glumis delapsis cicatricibus arcte approximatis notata, 
summo plerumque vix elongato et quam nuces semper multo 


. sae: = Ansa (ES Ay @ 
a specie vero longiuscule producto. | Set hypogynze 6, nucibus 
Stylus cum ovario 


Glume 


internodio 
breviore 1n un 
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longiores, rigidule, barbatee vel plumose. Stamina o. 
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continuus, ramis stigmatosis 3 filiformibus. Vue sessilis, ovoidea, triquetra, 
stylo vel styli basi persistente cuspidata, filamentis perigoniique setis per- 
sistentibus circumdata.—Herbe perennes, caulo elato, foliato. olia longa, 
plurima ad basin caulis conferta. Panicula ampla, | longa, ramis ramulisque 
gracilibus interdum nutantibus, spiculis numerosis Dliatie magis minusve 
peduneulatia vel geminatis et tunc una seepe breviter pedunculata lined sessili. 

Cyclocampe, Benth. in Bentham & Hooker, Gen. Plant. iii. 1063, non 
Steud. 


LopHoscuanus UrviLieanus, Stapf, comb. nov. Carpha arundinacea, 
Brongn. in Duperr. Voy. Coq. 170, xxx. (1829); C. Urvilleana, Gaud. ex 
Nees in Linnea, ix. (1835) 300 (nomen) ; Boeck. in Linneea, xxxviii. (1874) 
272; Asterocheta arundinacea, Kunth, Enum, ii. 312, in part (1837). 

Hab. Kinabalu, Maraiparai spur, 5500’, in an open boggy area. Feb. 
4094. 

I have identified Miss Gibbs’s plant with the one collected by Urville in the 
island of Waigiou, but have to point out that her specimens have much longer 
peduncles and that generally their lowermost glumes are more or less awned. 
Otherwise the resemblance is so great that to separate them on those 
characters only seems to be unjustified, the more so, as I know Urvilie’s 
plant solely from the excellent plate quoted above. 


The other species referable to Lophoschenus are : 


1. L. anunpINACEts, Stapf. Syn.: Schenus arundinaceus, Forster, Prodr. 
89 (nomen; 1786); Vahl, Enum. ii. (1806) 220; C. B. Clarke, Ill. Cyp. 
(1909) t. 79. figs. 1-4; Guillaumin in Ann. Mus. Col. Marseille, xix. 
(2nd ser. ix. 1911) 258. Asterochwta arundinacea, Kunth, Enum. ii. 312, 
in part (1837). Chetospora arundinacea, Dietr. Spec. Pl. i. (1839) 183. 
Carpha arundinacea, Boeck. in Linnea, xxxviii. (1874) 271.  Cyclocampe 
arundinacea, Benth. in Benth. & Hook. f., Gen. Plant. iii. (1883) 1063, in 
part (?). 

New Caledonia: without locality, *Forster!; Deplanche, 240!; Canala, 
Thiebaut, 268; Thio, Grunow; on the mountains near Ngaye, 800’; 
Schlechter 15,169! ; Bourail, Pamel, 147 ; on the mountains near Paita, 1000’, 
Schlechter, 14,9 51s on the mountains near Yaouhé, 2000', Schlechter, 14,765! : 
Bay of Prony, Balansa, 698. 


2. L. comosus, Stapf. Syn.: Cyclocampe arundinacea, Benth. ex Hook. f. in 
Hook. Ic. Plant. t. 1434 (1883). Schanus comosus, OC. B. Clarke in Kew 
Bull. Add. ser. vitt. (1908) 44, Hlustr. Cyp. (1909) ¢ t. 78. fig. 8; Guillaumin 
in Ann. Mus. Col. Marseille, xix. (2nd ser. ix. 1911) 258. 


* Balade ex Guillaumin. 
+ In the explanation of the plate this name is, by a printer’s error, attributed to Poiret, 
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New Caledonia: without precise locality, Grunow; peninsula of Pum 
(Poume), Deplanche, 542! Ile des Pins, on stony ground, Milne, 173 ! 


3. LopHoscuanus Horyet, Stapf. Syn.: Asterocheta elongata, Baker, Fl. 
Maur. (1877) 417, non Kunth. Cladium (?) aipholepis, Baker, lc. 424. 
Cyclocampe elongata, Benth. in Benth. & Hook. f. Gen. Plant. iii. (1883) 
1063, excl. syn. (nomen). Schenus Hornei, C. B. Clarke in Dur. & Schinz, 
Consp. Fl. Afr. i. (1895) 657 ; Tlustr. Cyp. (1909) t. 79. figs. 5-7. 

Seychelles : Mahé, common on mountains, Horne, 626’; in dry rocky places 
on mountains, Thomasset, 1711 Wright. 


Ruyncwospora Watticum (Wallichiana), Kunth, Enum. ii. 289. 

Tenom, 800’, in open clearings near the “Residency.” Fl. Jan. 2775. 
Kaningau plain, 1000’, near the “Station.” Fl. Jan. 2948. ’ 

Distrib. Borneo (Brunei, Motley, 308; Sarawak, Beccari, 1010; Dutch 
S.E. Borneo, near Martapura, Motley, 619). Tropics of the Old World, 


~ RHYNCHOSPORA AUREA, Vahl, Enum. ii. 229. 
Tenom, 700’, in ditches along the bridle-path to Melalap. Fl. Jan. 2821. 
Instrib. Borneo (Brunei, Motley, 310; Sarawak, Beecari, 118; near 
Kuching, 1924, Haviland; Dutch S.E. Borneo, in marshes at Kalangan, 
S. of Martapura, Motley, 1299). All warm countries. 


RAYNCHOSPORA CHINENSIS, Boeck. in Linnea, xxxvii. (1873) 586, non Nees 
§ Meyen ; E.G. Camus in Lecomte, Fl. Indo-Chine, vii. 148. 

R. glauca, var. chinensis, C. B. Clarke in Dur. & Schinz, Consp. Fl. Afr.i. 671. 

Tambunan plain, 2000’, on sandy soil. Fl. Feb. 3000. 

Distrib. Borneo (Brunei, Motley, 378; Dutch §.H. Borneo at Padung 
Pulananan (near Martapura), Motley, 184). Seashores from Ceylon to 
South China and Borneo; according to C. B. Clarke also in Madagascar 
and the Sandwich Islands, whilst Camus adds Japan to the area. 


GaHnia rRIstis, Nees in Linnea, ix. (1834) 301 (nomen), and in Took. § 


Arn. Bot. Beechey’s Voy. 228. 
Tuaran, 500’, on open sandstone hills near Kindu. Fl. March. 4844. 


Distrib.. Malayan region to China. 


*Gaunta JAVANICA, Moritzi, Verz. Zoll. Pf. 98. 
. 7 
Kinabalu, 7000’, Kamburangau, in an open shallow sand-pan. Fl. Feb. 


4160. 
Distrib. Borneo (B. N. B. Kinabalu, 8000’, Whitehead (Herb. Brit. Mus.)). 


Malay Archipelago to Fiji in the Hast. and Penang in the West. 
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ScLERIA LITHOSPERMA, Sw. Prod. Veg. Ind. Oce. 18. 
Tenom, 900’, in sec. forest. Fl. Jan. 2689. 
Distrib. Borneo (B. N. B. Kudat, Fraser, 1105). Throughout the tropics, 


excepting Continental Africa. 


ScLERIA HEBECARPA, Nees in Linnea, ix. (1834) 303 (nomen hebecarpha 
sphalm.), and in Wight, Contr. 117. 

Tenom, 800’, in open clearings near the “ Residency.” FI. Feb. 2774. 

Distrib. Borneo (Dutch S.E. Borneo, Kalangan, common, Motley). Indo- 
Malayan region to Australia and Polynesia. 


ScLERTA PURPUREO-VAGINATA, Boeck. in Engl. Bot. Jahrb. v. (1884) 513. 
Tenom, 700-2000’, throughout the country in sec. forest. Fl. Fr. Jan. 
2665. 
Distrib. Philippines. 
“The colour of the inflorescence varies from light brown to blackish-brown 


and claret.’’ 


ScLerra BANCANA, Mig. Fl. Ind. Bat. Suppl. 602. 
Kaningau plain, 1000’, in “ Lalang.”. Fl. Jan. 2978. 
Distrib. Malayan region from Borneo westwards to the Malay Peninsula 


and Tonkin. 


CAREX RARA, Boott, Trans. Linn. Soc. xx. (1846) 139; Stapf in Trans, 
Linn. Soc. ser. 2, Bot. iv. (1894) 246. 

Kinabalu, summit 13,300’, cracks in granite. Fl. Feb. 4196. 

Distrib. Borneo (B.N.B. Kinabalu, 11,000’, Haviland). East Himalaya, 
Khasia Hills, Ceylon, Philippines. 


“CAREX cRUCIATA, Wahlenb. in Vet. Akad. Nya Handl. Stockh. (1803), 
419, 

Kinabalu, Penibukan spur, 5000’, between Dahobang and Kinitaki rivers, 
in bigh forest. Fl. Feb. 4093. 

Jn strib. Indo-Malayan region and Madagascar. 


*CAREX FILICINA, Nees in Wight, Contr. 123. 
Kinabalu, Gurulau spur, 5000’, in high forest. Fl. Feb. 4004. 
Jnstrib. Indo-Malayan region and throughout the Himalaya. 
aioe SATURATA, C. B. Clarke in Journ. Linn, Soc., Bot. xxxvii. (1904) 12. 
C. jilicina, Stapf, 1. c. 246, non Nees. C. jfilicina, var. saturata, Kiikenth. 
in Enel. Pflanzenr. iv. 20. p. 275. 
Kinabalu, above Pakapaka, 10,000-11,000', in low forest. Fl. Feb. 4193. 
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Distrib. Borneo (B. N. B. Kinabalu, 11,000', Haviland, 1402). According 
to Kiikenthal his C. jilicina, var. saturata also occurs on some of the high 
mountains of Sumatra and Java. I have not seen any specimens outside 


Kinabalu, nor had ©. B. Clarke. 


CAREX HypsopHILA, Mig. Fl. Ind. Bat. iii. 354 ; Stapf in Trans. Linn. Soe. 
ser. 2. Bot. iv. (1894) 246 ; Kiukenth. in Engl. Pflenzenr. iv. 20. p- 546 (inel. 
var.) ; C. B. Clarke in Journ, Linn. Soc., Bot. xxxvii. (1904) 13. 

Kinabalu, Kambarangau, 7000’, in damp places under Leptospermum. 
Fl. Feb. 4230. Above Kambarangau, 7000-8000’, on mossy tree-trunks. 
4243. Above Pakapaka, in low forest, 10,000-11,000’, 4194; summit, 
13,300’, in cracks of granite, 4191. 

Distrib. Borneo (B.N.B. Kinabalu, 11,000’, Haviland, 1403). High 
mountains of the Malay Archipelago. 

The specimens vary greatly in the length and width of the leaves and also 
in the density of the panicles. No. 4230 approaches nearest to the form 
collected by Haviland and described as C. Havilandit by C. B. Clarke, but like 
No. 4243, which has still narrower leaves, it is clearly a form conditioned by 
-the nature of the station, both having grown up in damp places. No. 4191 
from the exposed summit is stunted, and the leaves are shorter and more 
rigid, whilst the Pakapaka specimen is intermediate. The specimens at Kew 
from Java and Sumatra agree very well with Nos. 4191 and 4194 except in 
so far as the utricles are less scabrid. 


CAREX BORNEENSIS, C. B. Clarke in Journ. Linn, Soc., Bot. xxxvii.“(1904) 14. 

C. fusiformis, Stapf in. Trans. Linn. Soc. ser. 2. Bot. iv. (1894) 246, non 
Nees. C. fusiformis v. borneensis, Kiikenth, |. c. 598. 

Kinabalu, Penibukan spur, 4000’, in high forest. FI. Feb. 4070; Marai- 
parai spur, 7000’, in mossy forest. FI. Feb. 4097. 

Distrib. Borneo (B. N. B. Kinabalu, 11,000', Haviland). 


*CAREX KINABALUENSIS, Stapf, sp. nov. ; arcte affinis C. brunnew, Thunb., 
a qua foliis latioribus viridioribus preeter margines utrinque leevibus, spiculis 
breviter pedunculatis, utriculis angustioribus sensim in rostrum abeuntibus 
preeter margines fere leevibus, stigmatibus brevibus distincta. 

Cuspites rhizomati brevi insidentes. Culmus gracilis, triqueter, supra basin 
folia 3-4 dissita gerens, circa 50 cm.altus, leevissimus, ima basi cataphyllis fuscis 
nitidis obtectus. Folia culmum superantia; vaginee intermediorum triquetre, 
4-5 em. long, ad angulos vix scaberulee ; laminee virides planee lineares 
superne longissime tenuiter attenuatee, ad 60 cm. longze, ad 5°d mm. late, in 
margines et apicem versus in costa asperee, ceeterum leeves vel leevissime, 
costa subtus tenui prominula, Spiculw 4-5 apice approximate, pauce 
e foliorum summorum axillis remotis addite, breviter pedunculate, cylindrice, 
1:5-2 em. longe, androgyne, parte J paulo breviore quam ¥ ; bracteze summe 
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€ vagina brevi breviter setacese, ceeteree foliaceze, intermedize lamina ae 
tissima jinflorescentiam superantes ; cladoprophylla pedunculi basin angust 
cingentia, ad 4 mm. longa. Glume @ ovate, acute vel breviter ai 
nulatee, 3°5 mm. longze, pallide bruneze, haud viridi-carinatee, superne 


Fig, 7. 


Carex kinabaluenss, A, Inflorescence ; B, Spike with cladoprophyllum ; ©, Lower 


glume (?); D, Upper glume (3); E. Glume with floret; F. Floret; G. Back 
half of utricle ; H. Front half of utricle, 


caule tenuissime scaberule. Glume 3 similes, sed acuminate, Utriculi post 
anthesin lanceolate, basi breviter cuneatze, in rostrum sensim attenuate, 
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5 aS longee, membranacei, ad mar gines scaberuli, ceeterum fere leeves, ore 
valde obliquo. Stylus basin versus incrassatus, ‘el insertionem ppaewicne 
Stigmata 2 vix 2 mm. longa ignota. 
Hab. Kinabalu, below Paes cave, J000', under trees. Fl]. Feb. 4240. 
Undoubtedly an ally of C. brunnea. 


GRAMINEA. (0. Srapr.) 


PaspaLuM consueatum, Berg. in Act. Helvet. vii. (LTT 21290 tS, 

Tenom. 700’, in Chinese*gardens. F].Fr.Jan. 2630. Dridleyenbeteecn 
Tenom and Melalap, 1000’, in open “Lalang.” 2862. Melalap, 800’, on 
sandbanks in Pengallan river, 2754. 

Distrib. Borneo (B.N.B. Kudat, Fraser; Labuan, Motley, 18 ; Sarawak, 
Beccari, 869, 3294). Tropics of both hemispheres. 


Paspatum Kora, Willd. Spec. Pl. i. 332. 

Tenom, 800’, in clearings near the Residency. Fl. Jan. 2773. 

Nistrib, Borneo (B.N.B. Hast Coast, Creagh; Labuan, Motley, 43 ; 
Sarawak, Beccari, 110). Tropics of the Old World. 


*ISACHNE ALBENS, Zrin. Sp. Gram. Ic. t. 85. 
Kinabalu, above Lobang, 6000’, undergrowth in high forest. Fl. Feb. 


4113. 
Distrib. Malaya, India, 8. China. 


*ISACHNE VIRGATA, WVees, ex Steud. Syn. Pl. Gram. 96, in syn. 
Kinabalu, Maraiparai spur, 5000’, on open serpentine. FI. Feb. 4069. 
Distrib. Mountains of Java and Sumatra. 


IsacHNE RIGIDA, Nees, ex Steud. Syn. Pl. Gram, 95. 
Tenom, 700’, in a ditch on the bridle-path to Melalap. Fl. Feb. 
Distrib. Malayan region. 


2583. 


Panicum cotonum, Linn. Syst. ed. 10, 870. 

Melalap, 800’, clearings and paths on the estate. Fil. Jan. 2726. 

Distrib. Borneo (B.N.B. Kudat, Fraser ; Labuan, common, much liked by 
cattle, Motley, 50; Sarawak, Beccari,3109 ; near Kuching, Haviland, 1920 ; 
Borneo, near Martapura, Motley, 126). All warm countries. 


Panicum Noposum, Kunth, Enum. Pl. i. 97. 

Tenom, 700’, on the bridle-path to Melalap, in shade. 

Distrib. Borneo (Sarawak, near Kuching, Haviland, 1930). 
Malacca and eastward throughout the Malay Archipelago and the Philippines; 


also in Veylon and Travancore. 


Fl. Jan. 2673. 
Assam to 
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Panicum sARMENTOSUM, Rowb. Hort. Beng. 8. 

Tenom, 700-1000’, in open clearings and under trees, common everywhere. 
Fl. Fr. Jan. 2743, 2678 bis. 

Distrib. Borneo (Labuan, in bushy places scrambling among tall plants 
at Kapala Punga, Motley, 337). Malay Peninsula to Assam, Philippines, 
South China. . 


Panicum Patens, Linn. Sp. Pl. ed. 2, 86. 

Tenom, 700-1000’, common everywhere in open clearings and under trees. 
Fl. Fr. Jan. 2668. 

Distrib. Borneo (Labuan, Motley, 47-93 ; Sarawak, Beccari, 3814, 3816 ; 
D. Borneo, shady places near Pengaran, Motley,-12.; Martapura, Motley, 171. 
Gunong Yabok, Motley, 208). Tropical Asia and Pacific Islands. 


DiIGITARIA LONGIFLORA, Pers. Syn. 85. 

Tenom, 700’, on the bridle-path, general in the open. FI. Jan. 2677. 

Distrib. Borneo (Labuan, Motley, 17, 24; D. Borneo, Martapura, Motley, 
114,118, 155, 157,792). Tropical and subtropical regions of the Old World. 


DicIraRIA PRURIENS, Buese in Mig. Pl. Jungh. 379. 

Tenom, 900’, in open “ Lalang,” common everywhere. Fl. Jan. 2687. 

Distrib. Borneo (D. Borneo, Gunong Konygiau, Motley, 122; Martapura, 
Motley, 172, 175, 435). Malay Archipelago. 


OPLISMENUs ComposiTus, Beauv. Agrost. 54, £. velutina. 
Melalap, 800’, on open “rentis.” Fl. Jan. 2728. 
Instrib. Borneo (Labuan, extensively creeping about near Sanjong Kubong, 


Motley ; Borneo, shady places near Pengaron, Motley, 151, 439). 


SETARIA PALMIFOLIA, Stapf, comb. nov. Panicum palmefolium, Koenig in 
Naturf. xxiii. (1788) 208. 

Tenom, 700’, near “ campong, 
2650. 

MNstrib. Borneo (Sarawak, Beccari, 1019). Tropical Asia. 

“ Creeping rhizome, aerial shoots 1°25 m. in height.” 


* under fruit-trees by the river. Fl. Jan. 


CENCHRUS VIRIDIS, Spreng. Syst. i. 301. 

Melalap estate, 800', in open clearings. Fr. Jan. 2742. 

Ihstrib. Borneo (B. N. B. East Coast, Creagh; Labuk Bay, Limbarra Island, 
fidley, 9040). Tropical America; Malaya from Siam to the Kei Islands 
and the Philippines. 


Corx Lacryma-Jos1, Linn. Sp. Pl. 972. 


Tenom, 700’, on a sandbank in the stream, by the railway track to Melalap. 
Bre Wiis 2845. 


; 
: 
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Distrib. Borneo (D. Borneo, only the cultivated variety “ Mayuen,”? Pen- 
garon, Motley, 1117). Motley says it is used for making a certain kind of 
cakes, not as a staple article of food. In the north of Borneo it is used by the 
Dyaks to brew a kind of beer. The native name is “ Jali batu,” 7. e. Stone 
Sorghum. 


Oryza miINnuTA, Presi, Rel. Henk. i. 208. 

Tenom, 700’, along the railway track to Melalap, in open “Talang.” Fr. 
Jan. 2854. 

Distrib. Borneo (Sarawak, Beccari, 1020). India and Malaya to the 
Philippines. 


Oryza Ripueyti, Hook. f. Fl. Brit. Ind. vii. 93. 
Tenom, 700’, undergrowth in old gardens and sec. forest. Fr. Jan. 2642. 
Distrib. Borneo ( D. Borneo, near Pengaron in very wet thickets, Motley, 


437). | 


Oryza Mryerrana, Baill. Hist. Pl. xii. 166. 

O. granulata, Nees et Arn. (nomen) ; Hook. FI. Brit. Ind. vii. 93. 
Tenom, foothills, 900’, undergrowth in sec. forest. Fr. Jan. 2692. 
Distrib. Indo-Malayan region. 

‘* Stiff, bamboo-like in habit, creeping in tufts. 50 m. high.” 


MiscANTHUs SINENSIS, Anderss. in Gifvers. Vet.-Akad. Stockh. (1855) 166. 

Sarawak, on Matung, 1000-2000', common also in B. N. Borneo. FI. 
March. 4415. 

Distrib. Borneo (B. N. B. Kinabalu, 5000’, Low; Gaya Island, Ridley, 9102; 
Sarawak, Beccari, 1020}. Malay Archipelago to China and Japan. 


RorrpoELLIA GLANDULOSA, Trin. in Mém. Acad. Pétersh. sér. 6, iu. 
(1833) 250. 

Tenom, foothills, 900’, in sec. forest undergrowth. Fl. Jan. 2702. 

Distrib. Borneo (Labuan, common in bushy places, 7-8 feet high, Motley, 
336; Sarawak, Beceari, 518, 3741. SS. Borneo, near Martapura, Motley, 80). 


IscHaMuM RUGOSUM, Salisb. Ic. Stirp. Rar. i.t. 1. 
Tenom, 800’, in open clearings near the Residency. Fl. Jan. 2783. 
Distrib. Borneo, Indo-Malayan region. 
ANDROPOGON BREVIFOLIUS, Sw. Prodr. Veg. ind. Oce. 26. 

: er, “. § 7 ie et 
Tenom, 800’, in open clearings by the Residency Ae eae Jan. 2678. 
Distrib. Borneo (D. Borneo, Gunong Mengualon, Motley, 22). Tropics 


generally. 
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SoRGHUM SERRATUM, Stapf, comb. noy. 

Andropogon serratus, Thunb. Fl. Jap. 41. 

Usakan, 300’, amongst “ Lalang,” on open sandstone crest. Fr. 
March. 4321. 

Distrib. Borneo (B.N. B., Burbidge). Tropics of the Old World. 


THEMEDA GIGANTEA, subsp. INTERMEDIA, var. DUBIA, Hack. in DC. Monog. 
Phan. vi. 675. 


Tenom, foothills, 900’, in small patches in sec. forest. FI. Fr. 2703. 
Distrib. Borneo (Sarawak, Beccari, 934). 
subsp. ARUNDINACEA, Hack. North Borneo, Masudu Bay, Fraser, 264. 
subsp. cAuDATA, Hack. Labuan, Motley, 303. 

General distribution of the species in Hackel’s sense: Indo-Malayan region 
to 8. China and Australia. 


‘“‘A handsome grass, 3 m. in height; also in old‘ Lalang’ and along river.” 


DESCHAMPSIA FLEXUOSA, Trin., var. LIGULATA, Stapfin Trans. Linn. Soe. 
ser. 2. Bot. iv. (1894) 248. 

Kinabalu, Pakapaka to granite core, 10,000-12,000, in open spaces and 
under scrub. Fl. Fr. 4192. Granite core to summit, 12,000-13,000', 
cracks in granite, abundant. Fl. Feb. 4185. 

Distrib. (of var.). Borneo (B.N.B. Kinabalu, 13,000’, Haviland) ; (of 
species) Europe and N. America, Falkland Islands and Magellan Strait. 


ELEUSINE INDICA, Gaertn. Fruct. i. 8. 
Melalap estate, 800’, everywhere in clearings and gardens. Fl. Fr. Jan. 
2727. 

Iistrib. Borneo (B. N. B. Kudat, Fraser, 117; East Coast, Creagh ; 
Sarawak, Beccari, 3313; Rejang, Haviland, 3136; D. Borneo, Poentianah, 
Teysmann, 11,593). Warm regions of the Old World. 


LEPTOCHLOA CHINENSIS, Vees in Syll. Ratish. i. (1824) 4. 
Melalap, 800', everywhere in open clearings. Fl. Jan. 2736. 
I%strib. Borneo (D. Borneo, wet banks of the Kiam river, Motley, 136). 


EraGrostis aMABILIs, Wight § Arn., ex Nees in Hook. § Arn. Bot. 
Beechey’s Voy. 251. 

Melalap, 800’, sandbank in Pengallan river. Fl. Jan. 2750. 

Iistrib. Borneo (B. N. B. Kudat, Fraser, 195; Port Myburgh, Creagh : 
Labuan, Motley, 68; Sarawak, Kuching, Haviland, 1925; D. Borneo, Sungei 
Paring, Motley, 132). Tropical Asia, 


HRAGROSTIS PLUMOSA, Link, Hort. Berol. i. 192. 
Melalap estate, 800’, in open clearings. EF]. Fr. Jan. 2756. 
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Distrib. Borneo (B. N.B., Burbidge ; Labuan, Motley, 81; D. Borneo, 


waste ground near Bangemapura, Motley, 116). Warm parts of both hemi- 
spheres. 


CENTOTHECA LAPPACEA, Desv. in Nouv. Bull. Soc. Philom. ii. (1810) 189. 

Tenom, 700’, under fruit-trees. Fl. Jan. 2648. 

Distrib. Borneo (B. N. B. Hast Coast, Creagh; Labuan, Motley, 174; Sara- 
wak, Beccari, 122: Penkulu Ampat, Haviland, 441; D. Borneo, Martapura, 
Motley, 301). Tropies of the Old World. 


“LOPHATHERUM GRACILE, Brongn. in Duperr. Voy. Bot. 50, t. 3. 

Kinabalu, Gurulau spur, 5000’, in high forest, on the ridge. Fl. Feb. 
4005. 

Distrib. Borneo (Labuan, Motley ; D. Borneo, Martapura, Motley, 18). 


Poa EPILEUCA, Stapf in Hook. Ic. Pl. sub t. 2607. 

Deyeuria epileuca, Stapf in Trans. Linn. Soe. ser. 2. Bot. iv. (1894) 247, 
pl. 20 c. 10-16. : 

Kinabalu, summit, 13,000’, cracks in granite. Fl. Feb. 4352. 

Distrib. Borneo (B. N. B. Kinabalu, 10,000’, Haviland). 


*BaMBusa (?) Grppsia, Stapf, sp. nov.; si vere Bambuse adnumeranda, 
habitu scandente, cataphyllis tenuiter coriaceis, spiculis habitu Arundinariw 
distincta. 

Frutex in arboribus scandens, ramis tenuiter fistulosis levissimis, ramulis 
semiverticillatis 4-12-nis gracilibus patulis vel patulo-erectis, 3-9-12-nodis 
florendi tempore laminas 6-8 gerentibus. Cataphylla turionum vetusta 
explanata, oblonga, sursum sensim attenuata, exauriculata, tenuiter coriacea, 
ut videtur, extra glabra, intra nitentia, unum visum 15 cm. longum, 4 cm. 
latum.  Foliorum vagine arctissime, leves, glabree vel superne versus 
margines puberulz, earum ora 10-12 mm. distantia breviter obtuse auricu- 
lata ciliis persistentibus 4-5 mm. longis munita ; ligule brevissime, fere 
obscure ; laminze lineares, longe attenuate, subsetaceo-acuminate, basi 
breviter contractze, sessiles, ramorum sterilium circiter 10 em., fertilium 4—6 em. 
longee, 3°5-4 mm. late, glaberrime, leves, nervis tenuibus arctis, venis 
transyersis conspicuis nullis. _ Spicule vel in ramulorum foliigerorum apicibus 
racemose vel in ramis ut videtur specialibus 50 cm. excedentibus efoliatis 
ad nodos fasciculate, fasciculis 2°5-3°5 cm. longis ; pedunculi breves vel 
brevissimi. Glume plerumquee due, ovato-lanceolate, acuminate, glabre vel 
magis minusve ciliate, inferior brevior 3-5-nervis, superior 7-8 mm. longa, 
Tenervis. Anthecia plerumque 4 quorum summum imperfectum, dissita, 
rhachillee articulis a dorso compressis. Valve a latere vise lanceolate, 
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acute acuminate, 10 mm. longee, 7—9-nerves, nervis prominulis, ad margines 
puberule. Palew valvas subzequantes, superne et in dorso puberule et in 
carinis apicem versus asperee. Lodiculw 3, apice ciliate. Stamina 63 
filamenta tenuissima, 6 mm. longa; antheree lineares, apice basique minute 
bilobee, exapiculate, 5 mm. long. Ovarium stipitatum, subglobosum, supra 
medium pilis rigidis vestitum ; stylus fere ad basin 3-fidus, ramis basi 


3 
rigide ciliatis. Fructus ignotus. 

Hab. Kinabalu, Maraiparai spur, 5500-8000’, in mossy forest, 4091 ; Kam- 
burangau, 7500-9000’, in mossy forest, 4232. Forming thick undergrowth 
and scrambling over trees. 

T should have referred this bamboo to Arundinaria if it were not for the 
6-merous androecium and the shape and structure of the pistil. At the same 
time I am not satisfied with its position in Bambusa, where it occupies an 
isolated position on account of its slender rambling growth, the comparatively 
delicate cataphylls, and the texture of the valves. 


GIGANTOCHLOA HETEROCLADA, Stapf, sp. nov.; affinis G. Scribneriane, 
Merrill, sed caulibus heteromorphis, 7. e. aliis foliiferis, aliis florentibus, 
spiculis dorso rotundatis glumis valvisque haud ciliatis, antheris brevioribus 
distincta. 

Frutex 10 m. altus, heterocladus, caules steriles foliatos et unum (semper ?) 
florentem efoliatum eadem altitudine emittens. Folia caulium juvenilium 
sterilium vel turionum germinantium : vaginee ad 15 em. longe, teretes, 
ad ora subabrupte trancatee, nervoso-striate, parce strigillosee pilis adpressis, 
mox glabrescentes, ad margines eciliate, ad ora (saltem inferiora) fimbriatee, 
fimbriis tenuibus ad 5 mm. longis evanescentibus ; ligule exteriores 
interioresque brevissimee, truncate, scariosee, interiores ciliate ciliis mox 
evanidis ; laminve lineares, sursum longe tenuiter attenuate, apice acutissime, 
ad 12 cm. longee, 10-12 mm. late, utrinque parce pilose vel glabrescentes, 
arcte nervoso-striatee, venulis oblique transversis nonnullis, in margine minute 
serrulato-scabree,  olia ramorum adultorum: vaginee compressre, acute 
carinatee, glabree, nisi interdum ad carinain pubescentes, ad ora abrupte 
truncate et cum ligulis angulum acutum vel rectum formantes, tenuiter 
multistriate ; ligule exteriores interioresque brevissimee, truncate, primo 
saltem ciliolatee; laminz lanceolato-lineares, basi breviter subcuneatim 
attenuate, apice acuminatee, ad 28 cm. longe, ad 5 em. late, exsiccatee con- 
colores, pallide virides, supra glabree, subtus basi ad costam molliter pilose, 
preeterea parce tenuiterque pilosule, nervis primariis utrinque circiter 4, 
secundariis obscuris circiter 8 interjectis, venis transversis admodum obscuris 
margine uno aspero vel asperulo altero levi vel subleevi ; petiolus 5-6 ihe 
longus, utrinque pilosus. amu inflorescentie gigantez, glabree, late cavi, 
parietibus tenuibus, ultimis ordinis fusco-puberuli. Spicule glomeratze, 
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glomerulis densissimis globosis 3 vel interdum ad 4 cm. diametro 4 em. 
distantibus, Bare lnrcadlate, acute, in dorso rotundatee, 10-12 mm. longze, 
fusco-straminese, 2—3-floree. Glume steriles 3, sensim in valvas vel taaie 
florentes abeuntes et sursum accrescentes, late ovate, mucronulatee dense 
pubescentes, eciliate, summa (tertia) 5-6 mm. longa, utrinque nervis circiter 
10. Valve consimiles, ad 10 mm. long, crebrius nervosx. Palew lineari- 
oblanceolate, in carinis scabride, quam valve paulo breviores. Stamina 6; 
filamenta ultra 3/4 in iubum longum connatum ; anthers 5-6 mm. longe, 
apiculate. Ovarium apice pubescens ; stylus indivisus, puberulus. 

Mensangau, 2200’, undergrowth in sec. forest. Fl. Feb. 3039. “ A hand- 
some clump, 10 m. high, with one immense branched flowering stem about the 
same height.” Tenom, 700’, undergrowth in sec. forest ; sterile. 2928. 

Distrib, Endemic in N. Borneo. 

A very striking plant on account of the gigantic, leafless flowering stems * 
which rise from among the leafy clumps. 


ScHizostacHyuM ZOLLINGERI, Steud. Syn. Gram. 332. 

Hills above Tenom, 2000’, in primary high forest. Fl. Jan, 2828. 
Kaningau plain, by the Station, 1000’, forming groves by “ campongs.” FI. 
Jan. 2967. 

Distrib. Borneo (Sarawak, Saribas, Haviland, 1582). Malay Archipelago. 


DINOCHLOA sp. 
Tenom, 700’, railway track to Melalap, undergrowth in sec. forest. Jan. 
Zool 


GYMNOSPERMZ. 


GNETACE. 


a) 


Gyerum Latirotium, Blume in Hoev. § De Vriese, Tijdschr. i. (1834) 161. 

Tenom, 700-1000’, sec. forest, 0 9. Fr.Jan. 2798. 

Distrib. Borneo (B. N. B, Liamil Island, Creagh; Sarawak). Java, 
Sumatra, Celebes, and Philippines. 


TAX AGH AL. (O. STAPE.} 


*Dacrypium FALCIFoRME, Pilg. in Engl. Pflanzenr. (Tax.) 45, £. 4. D-G. 
Text-fig. 8.) 
Kinabalu, Maraiparai spur, 6000-59 00', Dapatan and Penibukan ridges, 
5000’, tree, 10 m., in high and mossy forest. ¢ (young). Feb. 4067. 
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Sarawak, Matang, 3000’, small tree, 7 m., on the forest ridge. ..March. 
4400. 
Distrib. Borneo (Sarawak) ; Philippines. 


Fig. 8. 


Dacrydium falciforme. A. Back and front view of strobilus; B. Young  strobilus; 
C. Strobilus in longitudinal section; D. Ovule with ovuliferous scale and fertile 
bract in longitudinal section. fibr., fertile bract; o.s., ovuliferous scale; o., ovule ; 
m., nucleus. 


Here also belong :—A specimen of Haviland’s from the top of Santubong, 
at 2800’, one of Lobb’s from “ Borneo,” and one from Mt. Halcon, Mindoro, 
by E. D. Merrill, No. 5744. Lobb’s specimen possesses good ? flowers. 

Figures H-L on p. 47 of Pilger’s Monograph, quoted above, belong to 
D, tawoides and not, as would appear from the description of the illustration, 
to D. falciforme. They are, as stated, copied from Brongniart and Gris. 


Dacrypium Gippsim, Stapf, sp. nov.; affine videtur D. Beccarii, speciei 
imperfecte note, sed foliis heteromorphis brevioribus sectione trigonis (haud 
tetragonis) distinctum. (PI. 4.) 

Arbor 2-20 m. alta, juvenilis ramulis pendulis, matura erectis crassius- 
culis eum foliis squarrosis 8-9 mm. diametro. Folia status juvenilis 
laxiuscula, acicularia, leviter incurvata, pungentia, 12-14 mm. longa, vix 1 mm. 
lata, facie plana, dorso carinata, juxta carinam utrinque sulcata ; folia status 
adulti dense imbricata, leviter incurvata, acicularia, pungentia, 6-7 mm. longa, 
yix 1 mm. lata, facie plana, dorso leviter carinata, juxta carinam ‘utringue 
subsuleata. Strobili masculi ignoti. Sérobili feminei terminales, parvi, sub 
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anthesi e foliis summis breviter exsertis, e bracteis 20 (vel ultra) sterilibus 
foliis consimilibus nisi basin versus descrescentibus et 3-1 fertilibus constituti ; 
bractez fertiles (carpidia) aciculares, acute, ad 7 mm. longi, facie basin versus 
concave et supra ipsam squamam ovuligeram solitariam gerentes. Sguama 
ovulifera vel epimatium fere ad basin liberum, sub anthesi cucullatum, apice 
minute apiculatum vel crista brevissima munitum ore lato basiscopo, exsicecatum 
longitudinaliter striatum. Ovulum sub anthesi preter micropylam mammi- 
formem vix epimatio exsertum. Strobili maturi e foliis summis distincte 
exserti, a ramulo facile soluti, ad 1 cm. longi. Semina erecta vel oblique 
erecta, bracteas summas steriles vix vel paulo superantia, ovoidea, 4 mm, 
longa, brunnea, nitida, basi ad 4-1} epimatio aucto inerassato eupuliformi 
cincta.—D. Gibbsiw, Stapf ex Gibbs in Ann. Bot. vol. xxvi. p. 525 (name 
only). D.sp.n., Stapf in Trans. Linn. Soc. ser. 2. Bot. iv. (1894) 248. 
fab. Kinabalu, in forest or scrub on the spur above Lobang up to the 


granite core, 6000-12,000'. ¢?. Feb. 4162. Collected already by Low on 


Kinabalu, between 8000’ and 11,000’; but only in the juvenile state. 

Endemic. 

Twice I found normal seeds supported by what appeared to be an organ 
intermediate between an ovuliferous scale or epimatium and a fertile bract. 
In one case the seed so supported (Pl. 4. fig. F) occurred in an almost 
mature 2-seeded strobilus (Pl. 4. fig. D), the other seed of the pair (Pl. 4. 
figs. H, G-I) being accompanied by a normal epimatium and a fertile bract. 
The second case concerned a one-seeded mature strobilus (Pl. 4. figs. JP). 
In both the organ tapered from a broad, more or less ovate and concave base 
to a subulate point and was keeled like an ordinary bract, The base was, 
however, not wide enough to embrace more than a third or a half of the base 
of the seed. In one of them (PI. 4. figs. K, M, N) it showed transverse 
wrinkles on one side like those of the normal mature epimatium (PI. 4. fig. G). 
The most plausible explanation of this condition seems to be that those 
seeds were truly terminal and therefore destitute of the supporting bract. 


Popocarpos iImpricatus, Blume, Hnum. Pl. Jav. 89; Pilg. in Engl. 


Pflanzenr. iv. 5 (Tax.) 56. en. 
P. cupressina, R. Br. ex Mirb. in Mém. Mus, xiii. 75 (nomen) ; Bennett in 

. cupressina, R. Br, ex age 
R. Br. Pl. Jav. Rar. i. 35, t. 10; Stapf in Trans. Linn. Soc. ser. 2, Bot. iv. 


(1894) 249. 
Kinabalu, spur } 
4166. Also on the Maraiparai spur from 5000-7000". 
Distrib. Borneo (B. N. B. Kinabalu, 11,000’, Haviland ; Sarawak). North 


Burma, Sumatra, Celebes, Philippines, and Fiji. ; | 
“ A tree 20 m. in height, abundant on the slopes in the high forest above 
Lobange and through the succeeding mossy forest ; this species is also 
« > r é 
‘ s, being dwarfed to 2 m. in the sub-summit 
| O 


above Lobang to the granite core, 6000-12,000’. ¢ @. Feb. 


prominent on the exposed ridge 
LINN. JOURN.— BOTANY, VOL. XLII. 
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dwarf forest. On the Maraiparai spur it occurs in the open at 5000’ in 
dwarf form, and in the succeeding mossy forest from 6000-7000" in its 
forest form.” 


PopocarPus BREVIFOLIUS, Forw. in Philipp. Journ. Sci., Bot. vi. (1911) 
160, pl. 29. : 

Kinabalu spur, above Lobang to the granite core, 6000-12,000'. ¢. Feb. 
4166. Also on the Maraiparai spur, 4000-5000’. 

Distrib. Borneo (B. N. B. Kinabalu, 11,000-12,000', Low, Haviland). 
Philippines. 

The plate quoted above is a reduced photograph, showing no details. 


Popocarrus poLystacuyus, R. Br. ea Mirb. in Mém. Mus. d’ Hist. Nat. 
xiii. 75 (nomen) ; Hndl. Syn. Conif. 215; Pilg. in Engl. Pflanzenr. iv. 5 
(lax) 79. 

Jesselton, near the harbour, abundant on sandstone cliffs, by the seashore. 
aoe Deer 32592. 

Distrib. Borneo (B. N. B. Kudat, Fraser; Labuan, Motley; Sarawak ; 
D. Borneo). Malay Peninsula, Sumatra, Java, and Philippines. 

This species is represented at Kew from the following localities in the 
Malay Archipelago and the Philippines :—Sumatra, Mt. Singalan, Beccari, 
252; Borneo, Sarawak, Beccari, 591, 2218, 2513 ; British N. Borneo, Kudat, 
Fraser, 48; Labuan, a small tree growing on the seashore, Motley, 360 ; 
Dutch Borneo, Banjermassing, Motley, 604 ; Philippines, Island of Parague, 
Vidal, 391; Island of Palawan, Foxworthy, 904. 


PODOCARPUS sp. 

Kinabalu, Maraiparai spur, 5000-8000’, tree, 10-20 m. high, with the 
young foliage red, from the open ridge to the mossy forest. Veg. Feb. 4089. 

The leaves are, in shape and size, intermediate between those of P. brevi- 
folius and P. polystachyus, but thinner and much more loosely arranged than 
in either. There are no flowers or fruits with the specimen. 


*PODOCARPUS sp. 

Kinabalu, Maraiparai spur, 5000-8000', tree, 7-10 m. high, common. Veg. 
Feb. 4092; and on the Penibukan ridge at 5000/, in mossy forest. 

A very striking species with fairly crowded leaves, oblong-linear, obtuse 
or sub-obtuse at the apex, attenuated at the base, 1°5-2 cm. long, 3°5-4°5 mm. 
broad, with the margins recurved, the midrib raised above and rather broad 
and flat beneath. There are neither flowers nor fruits with the specimen. 


oe 
oo 
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> PHYLLOCLADUS HYPOPHYLLA, Hook. f. in Hook. Ic. Plant. t. 889 ; Stapf 
m Trans. Linn. Soc. ser, 2. Bot. iv. (1894) 249 ; Pilg. in Engl. Pfanzenr. 
iv. 5 (Tax.) 99, excl. Beccari’s no. 2391, 

Kinabalu, Maraiparai spur, 7000’, tree, 17 m. high, in mossy forest. 
Veg. Feb. 4088. Above Lobang, 6000’, in mossy forest, tree, 10-17 m. 9. 
4152. Pakapaka cave, 10,000’, in small sheltered forest, tree, 10 m. ?. 4238. 
Pakapaka cave to granite core, tree in sub-summit dwarf forest, with very 
glaucous foliage. @ 9. 4273. 

Distrib. Borneo (B. N. B. Kinabalu, 8000-10,000', Zow:; a shrub from 
10,000-12,000', Haviland ; Sarawak). New Guinea. 

Also collected on Lobang Peak, N.E. Borneo, by Lobb. The amount of 
glaucous bloom on the leaves and young branches is extremely variable and 
does not constitute a character for the discrimination of varieties. 


CYCADACEAL, 


(Cyoas CIRCINALIS, Linn. Sp. P!. 1188. 

(Usakan Bay, on the rocky seashore. ¢ ¢. Fr. March. 4337. 

Distrib. Java, Moluccas, Philippines and New Guinea ; India and Ceylon; 
tropical Africa and Madagascar ; Comoro Islands. 

There is no specimen of this widely distributed species from Borneo at Kew 
or at the British Museum. Beccari (18. p. 224) mentions it as abundant on 
the Sundu river, in Sarawak, and Burbidge (9. p. 246) as common on Gaya 
Island. I found it growing singly on the rocky seashore, and abundantly in 
-a small cove where the soil consisted entirely of coral debris which had 
accumulated behind a small mangrove association. The species also eccurs 


in Labuan. 


PTERIDOPHYTA. 
FILICES. (A. Gepp.) 


*TRICHOMANES PROLIFERUM, Blume, Enum. Pl. Jav. 224 (1828). 

Kinabalu, Gurulau spur, 5000’, epiphytic on mossy tree-trunks. Feb. 
4019. 

Distrib. Tropical Asia. 


*TRICHOMANES NITIDULUM, van den Bosch in Plant, Junghuhn. i. 547 


(1856). 
: Kinabalu, above Lobang, 7000’, epiphytic in mossy forest. Feb. 4253. 
Distrib. Borneo, Java, Riouw. 
02 
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TRICHOMANES DiciTatuM, Sw. Syn. Fil. 370, 422 (1806). 

Kinabalu, below Pakapaka, 9000’, on the ground in mossy forest. Feb. 
4233. 

Distrib. Borneo (B. N. B., Burbidge; Sarawak). Tropical Asia, New 
South Wales, Mascarene Islands. 


TRICHOMANES PALLIDUM, Blume, Enum. Pl. Jav. 225 (1828), 

Kinabalu, between Lobang and Kamburangau, 6000-7000’, epiphytic in 
mossy forest. Feb. 4143. 

Distrib. Borneo (B. N. B., Burbidge ; Sarawak). Tropical Asia, Polynesia. 


*TRICHOMANES JAVANICUM, Blume, Enum. Pl. Jav. 224 (1828). 

Kinabalu, Maraiparai spur, 7000’, terrestrial in mossy forest. Feb. 
3109. 

Distrib. Borneo (B. N. B., Burbidge; Sarawak; D. Borneo); Sulw 
Islands. Tropical Asia; Polynesia, Australia ; Liu-Kiu Islands. 


TRICHOMANES RIGIDUM, Sw. Prodr. 1387 (1788). 

Kinabalu, Penibukan ridge, 5500’, associated with Bambusa Gibbsie. Feb. 
4081. 

Distrib. Borneo (B. N. B. Kinabalu, 5000-7000’, Burbidge ; Sarawak ; 
D. Borneo) ; Sulu Islands. Tropics. 


TRICHOMANES MAXIMUM, Blume, Enum. Pl. Jav. 228 (1828). 

Kinabalu, Maraiparai spur, 6000-7000', undergrowth in mossy forest,. 
abundant and forming a well-marked zone. Feb. 4036. 

Istrib. Borneo (B. N. B. Kinabalu, 5000-6000’, Low, Burbidge; Sarawak ;. 
D. Borneo) ; Sulu Islands. Malay Islands, Polynesia, Queensland. 


*“HYMENOPHYLLUM BLANDUM, Faeib. in Flor. Buitenz. i. 20 (1898). 

Kinabalu, above Kamburangau, 8000-9000', epiphytic in mossy forest. 
Feb. 4228. 

Distrib. Java. 


*HYMENOPHYLLUM HOLOCHILUM, C. Chr. Ind. Fil. 362. 

Leptocionium holochilum, v. d. Bosch, Hymen. Jav. 44, t. 34 (1861). 
Kinabalu, above Lobang, 7000’, epiphytic in mossy forest. Feb. 3112. 
Distrib, Java. 


*HYMENOPHYLLUM FRATERNUM, [arr in Journ. Linn. Soc., Bot. xvi. (1878). 
26. 

Kinabalu, Maraiparai spur, 6000’. Feb.. 4071. 

Distrib, Philippine Islands. 
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Hymenopuyitium Nensu, Hook. Spec. Fil. i. 99 (1846). 

Kinabalu, from above Lobang to Pakapaka, 7000-1 0,000', in mossy forest, 
epiphytic. Feb. 4144. Near Bundu Tuhan, 2000’, epiphytic in sec. forest. 
Feb. 3962. 


Jistrib. Borneo (B. N. B., Low, Burbidge ; Sarawak). Malay Islands ; 
Jeylon. 


“HYMENOPHYLLUM ACULEATUM, Racib. in Flor. Buitenz. i. 21 (1898), in 
part ; v. Alderw. v. Rosenb. Malayan Ferns, 82 (1908). 

Kinabalu, Gurulau spur, 5000’, epiphytic on mossy tree-trunks. Feb. 
4020. 

Distrib. Malay Islands; Ceylon. 


*“Cipotium Baromerz, J. Smith in Hook. London Journ. of Bot. i. (1842) 
437, 

Dicksonia Baranetz, Link, Fil. sp. 166 (1841). 

Kinabalu, Gurulau spur, 5000’, in high forest. Feb. 3999. 

Distrib. Malay region, 8. China, Assam. 

“Splendid fronds, 5 m. long. Also in see. forest; but not seen with 
stem.” 


*CYATHEA DULITENSIS, Baker in Kew Bull. (1896) 40. 
Kinabalu, below Pakapaka cove, 9000’, in mossy forest. Feb. 4280. 
Distrib. Borneo (Sarawak). 


*CYATHEA CELEBICA, v. Alderw. v. Rosenb. Malayan Ferns, 26 (1908). 

Kinabalu, Gurulau spur, 5000’, in high forest. Feb. 3988. A tree-fern, 
also common in sec. forest lower down. 

Distrib. Celebes. 


*ALSOPHILA GLAUCA, J. Smith in Hook. Journ. of Bot. ii. (1841) 419. 

A. contaminans, Wall. Cat. n. 320, fide p. 64. 

Kinabalu, bridle-path to Koung, 2000-4000’, in sec. forest. Feb. 3965. 
Distrib. Borneo (Sarawak, Beccari, Hose). Tropical Asia. 

“(ommon round Kiau. Height 2-3 m.” 


*ALSOPHILA CRINITA, Hook. Jc. Pl. t. 671 (1844). 

Kinabalu, Kamburangau to Pakapaka, 7000-9500’, in mossy forest. Feb. 
4237. 

Distrib. Java; Ceylon, 8. India. 

‘‘ Tree-fern, 1-2 metres high.” 


*DIACALPE ASPIDIOIDES, Blume, Enum. Pl. Jav. 241 (1828). 
Kinabalu, Maraiparai spur, 8000', in mossy forest. Feb. 3108. 
Distrib. Tropical Asia. 
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Dryoprerts immersa, O. Kuntze, Rev. Gen. Pl. 813 (1891). 
Nephrodium immersum, Hook. Spec. Fil. iv. 112. 

Tenom, railway track to Rayoh, 700’, in sec. forest. Jan.. 2939. 
Distrib. Borneo (Sarawak). Malay Islands. 

“ Handsome fronds, 3 metres long ; stem short.” 


Dryopreris unita, O. Kuntze, Rev. Gen. Pl. 811 (1891). 

Nephrodium cucullatum, Baker, Syn. Fil. 290. 

Tambunan plain, near Station, 2000’, in boggy places in sec. forest. Feb. 
3007. 

Distrib. Borneo (B. N. B., Burbidge; D. Borneo). Malay Islands, 
Polynesia, Ceylon, 8. India, Seychelles, Mascarene Islands. 


*DRYOPTERIS STIPELLATA, O. Kuntze, Rev. Gen. Pl. 813 (1891). 
Aspidium stipeliatum, Blume, Enum. Pl. Jav. 152 (1828). 
Kinabalu, Maraiparai spur, 7000’, in mossy forest. Feb. 4035. 
Distrib. Sumatra, Java, Celebes. 

“Tufted habit ; fibrous-rooted.”’ 


DRryYoPrErIs TRUNCATA, O. Kuntze, Rev. Gen. Pl. 814 (1891). 

Nephrodium truncatum, Presl, Tent. 81. 

Tenom, railway track to Rayoh, 700’, undergrowth in sec. forest. Jan. 
2940. 

Distrib. Borneo (Sarawak). Malay Islands, Polynesia, tropical Australia, 
India; E. African Islands. 


DRYOPTERIS MOULMEINENSIS, C. Chr. Ind. Fil. 278 (1906). 

Polypodium multilineatum, Wall. ex Hook. Spec. Fil. v. 11. 

Tenom, 1300-2000', old Residency and hills above, general in sec. and 
high forest, undergrowth. Jan. 2926. 

Distrib. Celebes, Philippines, Fiji, China, India. 


DipYMOCHLANA TRUNCATULA, J. Sm. in Hook. Journ. of Bot. i. (1842) 196. 

D. lunulata, Desv. Prod. 282. 

Kinabalu, Kiau, 3000’, undergrowth in sec. forest. Feb. 4098. 

Aistrib. Borneo (B. N. B. Kinabalu, 3500’, Burbidge). Throughout the 
tropics. 


CycLopELtis Prestiana, Berk. Introd. Crypt. Bot. 513 (1857). 

Aspidium semicordatum, Sw. in Schrad. Journ. Bot. 1800, part 11. (1801) 
31, partim. 

Tenom, hills above, 1300’, undergrowth in high forest. Jan. 2879. 

Distrib. Borneo (Sarawak). Malay Islands, Burma, Tonkin. 
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ASPIDIUM coaDUNATUM, Wall. Cat. no. 377 (1828) ; ». Alderw. v. Rosend. 
Malayan Ferns, 248 (1908). 

Nephrodium cicutarium, Baker in Hook. & Bak, Syn. Fil. 299 (1867), in 
part. 


Hills above Tenom, 1300, undergrowth in high forest, abundant. Jan. 
2880. 


Instrib. Tropical Asia. 


*POLYSTICHUM ARISTATUM, Presl, Tent. 83 (1836). 

Aspidium aristatum, Sw. in Schrad. Journ. Bot. 1800, part 11. (1801) 37. 

Kinabalu, Gurulau spur, 5500’, in undergrowth of high forest. Feb. 
2980. Between Kamburangau and Pakapaka, 9000',’ in undergrowth. 
Feb. 4222, 

Distrib. Borneo (Sarawak). Malay Islands, Polynesia, Japan to India, 
Natal. 


NEPHROLEPIS BISERRATA, Schott, Gen. Fil. fase. 1, in textu ad t. 3 (1834). 
N. acuta, Presl, Tent. 79. 
Tenom, 700-900’, general in damp open clearings. Jan. 2855. All 


, through the country. Tambunan plain, near Station, 2000’, on sand in open 


scrub. Feb. 2999. 
Distrib. Borneo (Sarawak ; D. Borneo). All tropics. 


NEPHROLEPIS ACUMINATA, Auhn in Ann. Mus. Lugd.-Bat. iv. (1869) 286. 
Nephrolepis davallioides, Kunze in Bot. Zeit. iv. (1846) 460. 

Ridge above Bundu Tuhan, 2500’, epiphytic in sec. forest. Feb. 3953. 
Distrib. Malay Islands. 

“Length of frond 1°40 metres ; tufted habit ; fibrous-rooted.” 


HuMAtTAa HETEROPHYLLA, Desv. Prodr. 323 (1825). 

Hills above Tenom, 2000’, scandent and epiphytic in high forest. Jan. 
2883. 

Distrib. Borneo (B. N. B., Burbidge; Sarawak; D. Borneo). Malay 
Islands, Polynesia. 


DavaLiia contiaua, Spreng. in Schrad. Journ. Bot. ii, (1799) 271. 
Kinabalu, ridge before Kamburangau, 7000’, in undergrowth, on sand. 


Feb. 4138. 
Distrib. Borneo (B. N. B., Burbidge, 10,500’, Haviland ; D. Borneo). 


Malaya, Polynesia. 


*DAVALLIA CONTIGUA, var. MONOSORA, v. Alderw.v. Rosenb. Malayan Ferns, 


616 (1908). hes 
Kinabalu, before Pakapaka, 9000-10,000’, epiphytic in moss. Feb. 4275. 


Distrib. Java. 
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DAVALLIA SoLIpA, Sw. in Schrad. Journ. Bot. 1800, part 11. (1801) 87. 
Hills above Tenom, 2500’, scandent in high forest. Jan. 2894. 
Distrib. Borneo (Sarawak; D. Borneo). Malay Islands, Polynesia, 


Queensland. 


OponTosoRIA CHINENSIS, J. Sm. in Seem. Bot. Voy. ‘ Herald, 430 (1857). 

Davallia tenuifolia, Sw. in Schrad. Journ. Bot. 1800, part 11. (1801) 88. 

Kaningau plain, 1000’, by a stream under trees. Feb. 2976. 

Distrib. Borneo (BN. B. Koung, Burbidge ; Sarawak). Asia to Japan 
and Polynesia. Madagascar and Mascarene Islands. : 


*TAPEINIDIUM PINNATUM, C. Chr. Index Fil. 631 (1906). 

Davallia pinnata, Cay. Descr. 277. 

Kinabalu, Gurulau spur, 5500!, undergrowth in high forest. Feb. 3979. 
Distrib. Borneo (Sarawak). Sulu Islands, Malaya, Polynesia. 


*MonACHOSORUM SUBDIGITATUM, Kuhn, Gruppe d. Chetopt. 345 (1882). 

Polypodium subdigitatum, Blume, Fl. Jav., Fil. 196 (1829). 

Kinabalu, Maraiparai spur, 6000-7000’, undergrowth in mossy forest. 
Rebweoll. 

Dnstrib. Tropical Asia. 

“ Abundant, forming a well-marked zone; associated with Tvrichomanes 
maximum, Blume.” 


SCHIZOLOMA HETEROPHYLLUM, J. Sm. in Journ. of Bot. iii. (1841) 414. 
Lindsaya heterophylla, Dryander, in Trans. Linn. Soe. ii. (1797) 41. 
Hills above Tenom, 2200’, in undergrowth of high forest. Jan. 2895. 
Distrib. Tropical Asia, 8. China. 


LINDSAYA JAMESONIOIDES, Baker in Journ. of Bot. xvii. (1879) 39. 

Kinabalu, Maraiparai spur, 6000’, common in mossy forest. Feb. 4061. 

Distrib. Borneo (B.N. B. Kinabalu, 5500’, Haviland ; 9000’, Burbidge). 
Celebes. 


*LINDSAYA PECTINATA, Blume, Enum. Pi. Jav. 217 (1828). 

Kinabalu, Gurulau spur, 5000’, common, creeping on the ground in 
undergrowth of high forest, or on trees. Feb. 4001. Also on Maraiparai 
spur. 


Instrib. Borneo (B.N. B., Burbidge). Tropical Asia. 


*Linpsaya pecomposita, Willd. Sp. Plant. v. 425 (1810). 

L. lobata, Poir. Eneye. Méth. Suppl. iii. 448. 

Kinabalu, Maraiparai spur, 6000’, in mossy forest. Feb. 3079. 

Distrib. Borneo (Sarawak ; D. Borneo); Sulu Islands. Tropical Asia to 
Polynesia. 
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*DIPLAZIUM POLYPODIOIDES, Blume, Enum. Pi. Jav. 194 (1828). 
Asplenium polypodioides, Mett. Fil. Lips. 78. 

Kinabalu, Gurulau spur, 5000’, high forest undergrowth. Feb. 4000. 
Distrib. Borneo (Sarawak). Malay Islands, tropical Australia, N. India. 


DrPLazium corpiroLium, Blume, Enum. Pl. Jav. 190 (1828). 

Asplenium cordifolium, Mett. Fil. Lips. 74. 

Hills above Tenom, 1700’, common undergrowth of high forest. Jan. 
2899. 

MNstrib. Borneo (B.N.B., Burbidge; Sarawak). Africa to Polynesia. 

“Tufted habit ; fibrous-rooted fronds 0:75-1 metre.” 


ASPLENIUM DicHoTomuM, Hook. Spec. Fil. iii. 210 (1860). 

Ridge above Bundu Tuhan, 3000’, in sec. forest, epiphytic. Feb. 3946. 

Jnstrib. Borneo (B. N. B. Kinabalu, Low; in shady jungle near Kiau, 
Burbidge). Endemic. 


*“BLECHNUM CAPENSE, Schlecht. Adumbr. Fil. 34 (1825). 

Lomaria procera, Spreng. Syst. iv. 65. 

Kinabalu, summit, 13,000’, in cracks of granite. Feb. 4309. Very 
dwarfed specimens. 

Distrib. Borneo (B.N.B., Burbidge). Malay Islands, Polynesia, 8. Atrica ; 
tropical America. 


BLECHNUM ORIENTALE, Linn. Sp. Pl. 1077 (1753). 

Kaningau plain, 1000’, on the bank of the river. Feb. 2975. 

Distrib. Borneo (Sarawak, Beccari, Hose; D. Borneo). Tropical Asia, 
Polynesia, Australia. 


CEROPTERIS CALOMELANOS, Underw. in Bull. Torr. Bot. Club, xxix. (1902) 
632. 

Tenom. by the railway track to Rayoh, on the open embankment, 700’. 

€ py Bi J 
Jan. 2941. 

Distrib. Borneo (D. Borneo, Winkler). Tropical America, West Africa, 
Natal, Hawaii. Introduced into the Malay Isles ; v. Alderwerelt v. Rosen- 
burgh says (Malayan Ferns, 1909, 529): “ Much cultivated, and escaped 
from gardens; very common now 1 the neighbourhood of European 


settlements.” 


CHEILANTHES TENUIFOLIA, Sw. Syn. Fil. 129, 332 (1806). 

Tenom, 800’, Residency, on sandy soil in a clearing. Jan. 2779. Also 
in marshy places by bridle-path to Mclalap, 700-900". Jan. Boe 

Distrib. Borneo (B. N. B., Burbidge; D. Borneo). Tropical Asia, 


Australasia, Polynesia. 
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*PLAGIOGYRIA ADNATA, Bedd. Ferns Br. Ind. t. 51 (1865). 

Lomaria adnata, Blume, Enum. Pl. Jav. 205 (1828). 

Kinabalu, 7000-12,000', from the ridge before Kamburangau to the granite 
core, abundant where open and dry. Feb. 4142. 

Distrib. Java, Sumatra, Philippines ; Japan; Yunnan ; Khasia. 


Preris Datyousia, Hook. Sp. Fil. ii. 170, t. 121 a (1858). 
Ridge above Tenom, 1300', abundant undergrowth in high forest. Jan. 
2878. 
Distrib. Java, Sumatra, Penang. 
“ Height 0°75-1:0 metre ; tufted-fibrous-rooted.” 


PTERIS QUADRIAURITA, Retz. Obs. Bot. vi. 38 (1791). 

Above Bundu Tuhan, 2500’, ridge in sec. forest, undergrowth. Feb. 
3943. 

Distrib. Borneo (B.N.B., Burbidge; Sarawak; D. Borneo) ; Sulu Islands: 
All warm countries. 

Transitional between this species and P. biaurita. 


PTERIS TRIPARTITA, Sw. in Schrad. Journ. 1800, part 1. (1801) 67. 

P. marginata, Bory, Voy. ii. 192. 

Tenom, 700-1000', general in sec. forest, at edge of clearings. Jan. 
2938. 

Distrib. Tropics of Old World. 


‘“‘ Handsome fronds, over 1 metre across, very coriaceous. Young.” 


*VITTARIA PUSILLA, Blume, Enum. Pl. Jav. 199 (1828). 

Kinabalu, Kamburangau to Pakapaka, 8000-10,000', epiphytic on mossy 
stems. Feb. 4168. 

Distrib. Borneo, Java, Malacca, Ceylon, Queensland. 


*VITTARIA LINEATA, Sin. in Mém. Acad. Turin, v. (1798) 421. 

Kinabalu, before Pakapaka, 9000’, epiphytic on mossy stems. Feb, 
4242, 

Lnistrib. Borneo (Sarawak ; D, Borneo). Tropical Asia, Japan ; tropical 
and 8. Africa; America from Florida to Brazil. 


TA&NITIS BLECHNOIDES, Sw. Syn. Fil. 24, 220 (1806). 

Sarawak, near Kuching, Matang, 1000-2000’, in high forest. March. 4417. 

Jnstrib. Borneo (B.N.B., Burbidge; D. Borneo) ; Sulu Islands. Tropical 
Asia to Fiji. 
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*PoLyPopium Lastosorum, Hook. Spec. Fil. iv. 166 (1862). 

P. hartellum, Blume, Pl. Jay. 122 (1828), partim. 

Kinabalu, Maraiparai spur, 6000’, epiphytic in mossy forest. Feb. 
4062. 

Distrib. Borneo (Sarawak ?); Java. 

Common on all the ridges. 


*POLYPODIUM PUBINERVE, Christ. in Ann. Jard. Buitenz. xv. (1898) 146. 

Kinabalu, up to Pakapaka cave, $000-10,000’, epiphytic on mossy stems. 
Feb. 4255. 

Distrib. Java, Celebes. 


*POLYPODIUM PLEIOSOROIDES, Copeland in Perkins, Fragm. Flor. Philipp. 
189 (1905). 

Kinabalu, ridge before Kamburangau, 7000!, epiphytic on mossy stems. 
Feb. 4141. 

Distrib. Philippine Islands. 


*PoLypopium FasciatuM, Presi, Tent. 180 (1836). 

Kinabalu, before Pakapaka, 9000-10,000’, epiphytic on mossy stems. 
Feb. 4272, 4265 bis. 

Distrib. Malay Islands. 


*POLYPODIUM ALTERNIDENS, Cesati in Atti Accad. Napoli, vii. (1876) 25. 

Kinabalu, Kamburangau to the granite core, 8000-12,000', epiphytic on 
mossy stems. Feb. 4229. 

Distrib. Borneo (B. N. B., Burbidge ; Sarawak). Celebes. 


PoLypopium cucuLLAtum, ees et Blume, in Nova Acta, xi. (1823) 121. 

Kinabalu, Gurulau spur, above Kiau, 5500’, epiphytic on mossy stems. 
Feb. 4017, 4018 dis. 

Distrib. Borneo (B.N.B. Kinabalu, Low ; 10,500’, Haviland). Malay 
Islands, Ceylon, New Caledonia, Fiji. 


*PoLypopium maLaccanum, Baker in Ann. of Bot. viii. (1894) 129. 

Kinabalu, near Pakapaka cave, 10,000’, epiphytic on mossy stems in low 
forest. Feb. 4251. 

Distrib. Malacca. 


*Po.ypopium Fuscatum, Blume, Enum. Pl. Jav..129 (1828). 

Kinabalu, ridge before Kamburangau, 7000’, epiphytic on mossy stems. 
Feb. 4139. 

Distrib. Malay Islands, Perak. 
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Ponyropium cLAvirer, Hook. Spec. Fil. iv. 176 (1862). 

Kinabalu, from Kamburangau, 7000’, on the ridge, epiphytic on mossy 
stems. Feb. 4140. 

Distrib. Borneo (B.N.B., Burbidge, Low) ; New Guinea. 


*PoLYPODIUM STENOPTERIS, Baker in Journ. of Bot. xvii. (1879) 43. 

Kinabalu, from above Kamburangau to the granite core, 8000-12,000’, 
epiphytic on mossy stems. Feb. 4225. 

Distrib. Borneo (B.N.B., Burbidge). 


*POLYPODIUM TRIQUETRUM, Blume, Enum. Pl. Jav. 124 (1828). 

Kinabalu, ridge above Lobang to Pakapaka, 6500-10,000', undergrowth. 
Feb. 4155. 

Distrib. Malay Islands, Samoa. 


*Potypopium IncurvatumM, Blume, Enum. Pl. Jav. 126 (1828). 

Kinabalu, common between Kamburangau and Pakapaka, 7000-10,000’. 
Feb. 3110. 

Distrib. Borneo (Sarawak). Malay Islands. 


*CYCLOPHORUS ADNASCENS, Desv. in Berlin Mag. v. (1811) 300. 

Polypodium adnascens, Sw. Syn. 25, 222. 

Kinabalu, Gurulau spur, above Kiau, 5000’, epiphytic in mossy forest. 
Feb. 3995. 

Distrib. Borneo (D. Borneo). Tropical Asia, Polynesia. 


*PHOTINOPTERIS SPECIOSA, Presl, L’pimel. 264 (1849). 

Acrostichum rigidum, Wall. Cat. n. 27. 

Kinabalu, Koung, 1000’, banks of the Tampussuk river, in sec. forest. 
Feb. 4338. 

Distrib. Borneo (Sarawak). Malay Islands. 

“ Creeping rhizome, single fronds, apex sporangiferous.” 


CHEIROPLEURIA BICUSPIS, Presl, Epimel. 189 (1849). 

Acrostichun bicuspe, Hook. Spec. Fil. v. 271. 

Kinabalu, Gurulau spur, 5500’, in undergrowth of high forest. Feb. 
3998. Also on the ridge before Kamburangau, 7000’, undergrowth, on sand. 
Feb. 4159. Abundant. 

Distrib. Borneo (B. N. B. Kinabalu, 4000-8000', Burbidge; Sarawak, 


Hose, Brooks). Sumaira, Java, New Guinea, Philippines, Liu-Kiu Islands, 
Formosa. 
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*GLEICHENIA CIRCINNATA, Sw., var. BORNEENSIS, Baker in Journ. of Bot. 
xvii. (1879) 37. 

Kinabalu, 9000’, to above Pakapaka, 11,000’. Abundant. Feb. 4226. 
Kamburangau to the granite core, 7500-12,000', in undergrowth and open 
spaces. Feb. 4231. 

Distrib. (of species). Borneo (B. N. B. Kinabalu, 5000-6000’, Burbidge ; 
10,500’, Haviland). Malayan region to Australasia. 


“GLEICHENIA VULCANICA, Blume, Enum. Pl. Jav. 251 (1828). 

G. dicarpa, R. Br., var. alpina, Hook., ex Hook. & Baker, Syn. Fil. 12 (1874). 

Kinabalu, Kamburangau, 7500’, in mossy forest. Feb. 4158. Marai- 
parai spur, 7000’, in mossy forest. Feb. 4086. 

Distrib. Malay region. 

“Common, scrambling over undergrowth and trees; associated witli: 
G. Norrisii.”’ 


*GLEICHENIA Norrisu, Mett. in Hook. § Baker, Syn, Fil. 449 (1874). 

Kinabalu, Gurulau spur, above Kiau, 5500’, amongst undergrowth in high 
forest. Feb. 3976. 

Distrib. Malacca. 

“ Frond running up to 2-3 metres.” 


*GLEICHENIA GLAUCA, Hook. Spec. Fil, i. 4 (1844), 

G. longissima, Blume, Enum. Pl. Jay. 250 (1828). 

Kinabalu, Kamburangau, undergrowth in mossy forest, 8000'. Feb, 4256. 

Distrib. Borneo (Sarawak). Tropical Asia to Japan, Polynesia, and 
Australia. 


*GLEICHENIA ARACHNOIDES, Mett. in Ann. Mus. Lugd.-Bat. 1. (1863) 47. 
G. longissima, var. arachnoides, Hook. & Baker. 

Kinabalu. Feb. 3081. 

Distrib. Malay Islands. 


*GieicHenta Lavicata, Hook. Spec. Fil. 1. 10 (1846). 

Kinabalu, common round Kiau, 3000’, in sec. forest and recent clearings. 
Feb. 3966. 

Distrib. Malayan region. 

“ Associated with bracken and Dipteris conjugata, Reinw. Syl. pls. 2, 3 
(1824).” 


*@LEICHENIA vesTITA, Blume, Enum. Pl. Jav. 249 (1828). 

Kinabalu, from Pakapaka to the granite core, 10,000-12,000’, in sheltered 
low forest and the sub-summit dwarf forest. Feb. 4269. 

Distrib. Borneo (B. N.B., Burbidge; Sarawak), Malay Islands. 
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ScHiz@A MALACCANA, Baker in Hook. § Baker, Syn. Fil. 428 (1868). 
Kinabalu, Maraiparai spur, 5500’, on serpentine formation. Feb. 4039. 
Distrib. Borneo (B.N.B. Kinabalu, 5000', Burbidge). Malay Islands, 


Burma. 


LyGopium crrcinnatum, Sw. Syn. Fil. 153 (1806). 

Tenom, 700-1000’, very general in sec. forest, twining up the tallest trees. 
Jan. 2618. 

Distrib. Borneo (Sarawak ; D, Borneo). Tropical Asia, Queensland. 


LyGoprum FLEXUOSUM, Sw. in Schrad. Journ. Bot. 1800, part 11, (1801) 106. 
L. pinnatifidum, Sw. in Schrad. Journ. Bot. 1801, part 11. (1803) 303, 


partim. 


Tenom, 700-1000', everywhere in sec. forest, twining up trees. Jan. 


2802. 
Distrib. Borneo (D. Borneo). Tropical and temperate Asia, Australia. 
General throughout the country. 


EQUISETACEZ._ (A. Gupp.) 


EQuisETUM DEBILE, Rowb. in Vauch. Monogr. des Préles, 387 (1822). 

Mensangan, 2050', growing thickly on the banks of streams. Feb. 3029. 

Distrib. Borneo (B.N.B., on banks of Kadamaian river below Kiau, 
2000-2500', Low, Haviland). Tropical Asia to Fiji. 


LYCOPODIACEAE. (A. Gupp.) 


“Lycopopium Hippurts, Desv. in Poiret, Encyc. Méth., Bot., Suppl. iii. 
559 (1813). 

Kinabalu, above the Lobang rock, 6000’, epiphytic in high forest. Feb. 
4137. 

Distrib. Borneo (Sarawak). © Java. 


LycopopIuM CAsuARINOIDES, Spring, Monogr. Fam. Lycop. i. 94 (1842). 

Kinabalu, from Kamburangau upwards, 7500-9000’. Feb. 3082. 

Distrib, Borneo (B. N. B. Kinabalu, 6000', Burbidge : at high altitudes, 
Low: 8700', Haviland). Malay Islands to China and India. 


*MARSILEA QUADRATA, A. Br.in Berl. Monatsh. Preuss. Akad. 745 (1870). 

Tuaran, 300’, bridle-path to Menkabong, in an open ditch, abundant. 
March. 4351. 

Listrib. Borneo (B.N. B., Low). 
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*LyCopopIuM scArtosum, Forst. f: Prodr, Flor. Ins. Austral. 87 (1786). 
Kinabalu, above and below Pakapaka, 9000-11,000', in open places and 
under open scrub. Feb. 4262. 


Distrib. Borneo, Philippines, Australia, S. America. 


Lycopodium VoLuBILE, Forst. 7. Prodr. Flor. Ins. Austral. 86 (1786). 

Kinabalu, Kamburangau to the granite core, 7500-12,000', in open scrub. 
Feb. 4146. 

Distrib. Borneo (B.N.B., Burbidge : 8000', Low). Penang to Polynesia, 
Australia, and New Zealand. 


SELAGINELLACE. (A. Gupp.) 


*SELAGINELLA PLUMOSA, Baker in Journ. of Bot. xxi. (1883) 144. 

Kinabalu, Gurulau spur, 5500’, in undergrowth in high forest. Feb. 
3981. 

Distrib. Malay Islands to India and 8. China. 


SELAGINELLA ALOPECUROIDES, Baker in Journ. of Bot. xix. (1881) 368. 

Hills above Tenom, 1500’, creeping in undergrowth of high forest. Jan. 
2903. 

Distrib. Borneo (Curtis). 


SELAGINELLA Watuicau, Spring, Monogr. Fam. Lycop. ii. 143 (1849). 
Hills above Tenom, 1300’, in undergrowth of high forest. Jan. 2891. 
Distrib. India to the Malay Islands and New Guinea. 


SELAGINELLA WILLDENOWII, Baker in Gard. Chron. (1867) 950. 

Kinabalu, Maraiparai spur, 6000-8000’. Feb. 4073. (Fronds erect). 
Bridle-path to Kabayo, 1000’, in sec. forest. Feb. 4298. (Frond large). 
Plant generally distributed. 

Distrib. Borneo (B.N.B., near Kiau, Burbidge) ; Sulu Islands. India to 
the Malay Islands. 


SELAGINELLA PENTAGONA, Spring, Monogr. Fam. Lycop. ii. 150 (1849). 

Hills above Tenom, 1500’, in undergrowth of high forest. Feb. 2890. 
Tambunan, between Apin Apin and Tambunan, 2000’, in undergrowth of 
sec. forest. Feb. 2984. 

Distrib. India. 


. ran die oe 
“ Growing in clumps; fronds dark green, lighter beneath ; spreading. 


SELAGINELLA PRONIFLORA, Baker in Journ. of Bot. xxiil. (1885) 156. 
. ‘+ 1000’. spreading in mar 2962. 
Kaningau plain, 1000, spreading in marshy places. Feb. 296 


Distrib. India to the Malay Islands, N. Australia. 
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The three following plants remain uncertain :— 


SELAGINELLA sp. 
Kinabalu, Maraiparai spur, 6000-8000’, in undergrowth of mossy forest. 


Feb. 4072. 


SELAGINELLA sp. 
Kinabalu, Maraiparai spur, 8000’, in undergrowth of mossy forest. Feb. 


4032. 


SELAGINELLA sp. 
Hills above Tenom, 1500’, in undergrowth of high forest. Jan. 2901. 


BRYOPHYTA. (A. GeEppP.) 
MUSCI. 


*SPHAGNUM GEDEANUM, Doz. et Molk. in Bryol. Javan. 1. 28 (1855). 

Kinabalu, above Lobang rock, 7000’, and higher in mossy forest and 
upwards. Feb. 4145. 

Distrib. Java, Khasia. 


CAMPYLOPUS EXASPERATUS, Brid. Bryol. Univ. i. 473 (1826). 

Kinabalu, Kamburangau, 7500’, on sandy soil in open places, amongst 
dense growth of Patersonia sp. Feb. 4163. 

Distrib. Borneo (B. N. B. Kinabalu, 9000’, Low : Penokok, 3200’, Havi- 
land ; D. Borneo). Java, Celebes, Ceylon, Hawaii. 


“BRAUNFELSIA SCARIOSA, Paris Index Bryol. 148 (1894). (Dicranum 
scariosum, Wils. in Kew Journ. Bot. ix. (1857) 294.) 

Kinabalu, Pakapaka cave, 10,000’, in undergrowth of sheltered low forest. 
Feb. 4175. 

Distrib, Borneo, Ceylon. 


*LEUCOBRYUM JAVENSE, Mitt. in Journ. Linn. Soc., Bot. iii. Suppl. 25 (1859). 

Kinabalu, Kiau, 2700’, on the ground in sec. forest and under bracken. 
Feb. 3961. 

Instrib, Borneo, Malay Islands, New Guinea, Japan, 8. China, India, 


Hawaii. 


RHIZOGONIUM SPINIFORME, Bruch in Flora, xxix. (1846) 134. 

Kinabalu, Tenumpok ridge, 4000’, on dead wood, in high forest. Feb. 
3954. 

Distrib. Borneo (B. N. B., Burbidge). Malay Islands and the tropics. 
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RHACELOPUS ACAULIS, Mitt. apud Stapf in Trans. Linn. Soc. ser. 2. Bot. 
iv. (1894) 258. . . 

Between Koung and Kabayo, 1000’, on damp bank, in old sec. forest. 
Feb.. 3119. 

Mstrib. Borneo (B. N. B., Burbidge). 


DawsonIA ALTISsSIMA, Geheeb in Flora, \xix. (1886) 352, =D. superba alior. 

Kinabalu, Kamburangau and above, 8000’, in mossy forest. @g. Feb. 
3118. Gurulau spur, above Kiau, 5000’, in high forest. @. Feb. 3992. 

INstrib. Borneo (B. N. B. Kinabalu, Burbidge). 

‘* Also seen on Maraiparai spur, in mossy forest, 6000/” *. 


*DAWSONIA BREVIFOLIA, A. Gepp, sp. nov. 

Cum PD. Beccarii, Broth. et Geh., maxime congruit, differt tamen foliis 
magis appressis e basi vaginante erectis haudquaquam geniculatis, lineari- 
lanceolatis acutis ; foliorum lamellis 100 w altis, e 6-7 seriebus cellularum 
constructis ; theca juniore erecta, demum horizontali. 

Hab. Kinabalu, 9000', on exposed serpentine. The male and female plants 


in separate patches. Feb. 3117. 


This is a tall slender dioicous species with short appressed leaves. The 
fertile stems are but little shorter than the sterile, which attain 30 cm. The 
leaves are wider (being 0°75 mm. wide) and shorter than those of the New 
Guinea D. Beccarii (compare Geheeb’s account in ‘ Bibliotheca Botanica,’ 
Heft 44, Stuttgart, 1898, p. 14, tab. 12), the cauline measuring 8 mm., 
the comal 14 mm. The leaves also are canaliculate, and their lamellz are 
half again as high as those of D. Beccarii, and are crenulate along their 
upper margin, as in that species. The male plant is simple, often repeatedly 
proliferous, 1-6-flowered. The female plant is sometimes divided above, 
bearing 2-4 short branches, mostly fertile. Mature theca horizontal. Seta 
2-2°5 cm. long. 


es S 

* These specimens approximate very closely to D. superba, Grey., but tend to have fewer 
horizontal rows of cells in their lamella. This, however, is a variable character. It is 
convenient to retain Geheeb’s name of D, altissema for these Borneo plants, and to regard 


; F > : fails ani ‘i y oy 
D. superba as a species confined to Kast Australia, Tasmania, and New Zealand. For to 


suppose that the distribution of D. superba embraces North Borneo and excludes New 
, , ° ? me 2 . mr . . . ei ¢ 
Guinea requires a liberal stretch of imagination. The distribution of pa ee te of 
Dawsonia is quite limited. Six of them occur in Australia, four in New uinea, an two 
in Borneo. And not one of them appears to be common to any two of these regions, 
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HEPATIC. 


Ricora FuuITaNs, Linn. Sp. Pl. ed. 2. 1606 (1763). 

Tenom, 700!, railway track to Rayoh, abundant in damp places. Jan. 
2937. Melalap, clearing in secondary forest. Jan. 2766. 

Distrib. Cosmopolitan. 


RIcclocaRPuS NATANS, Corda in Opiz Beitrdge, 651 (1828). 

Tenom, 700’, railway track, in a stagnant pool in marshy clearing. Jan. 
2817. 
Distrib. Europe, Japan, China, Indo-China, Australia, New Zealand, 
Brazil, Mexico. 


*REBOULIA HEMISPHARICA, var. JAVANICA, Schigfn. in Denksch. K. Akad. 
Wiss. Wien, |xvii. (1898) 155. 

Kinabalu, near Lobang rock, 5000’, on the ground, in high forest. Feb. 
g. dll. 

Distrib, Java, Sumatra. 


*MARCHANTIA EMARGINATA, Reinw. ex Blume et Nees, in Act. Nat. Cur. 
xii. 1. 192 et 409 (1824). 

Mensangau, 1000’, on a damp bank ; Feb. 9. 3027. Koung, 1000’, damp 
bank in sec. forest. Feb. 4287. (Showing vegetative proliferation of 
? sporophores.) 

Distrib. Java, Sumatra. 


“ScHISTOCHEILA WALLISII, Jack et Steph. in Hedwigia, xxxi. (1892) 26. 


Kinabalu, Gurulau spur, above Kiau, 5000’, on dead wood, in high forest. 
Feb. 4015. . 


Instrib. Philippine Islands. 


FUNGI. (A. Lorrarn Smrrn), 


HELOTIACE. 


TricHoscyPHa Insitit1a, Sace. Syll. Fung. viii. 161 (1889). 

Tenom, Rayoh hills, 2000’, dead wood in high forest. Jan. 2905. 
Jistrib. Bonin Islands and Ceylon. 

The spores in this specimen measure up to 50x 10 p. 


TrichoscypHa Hinpstt, Sace. Syll. Fung. viii. 161 (1889). 

Tenom, 7900', red, on dead wood and on the ground in sec. forest. Jan. 
2835. 

Mstrib. Ceylon, Cuba, Brazil, ete. 
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TRICHOSCYPHA TRICHOLOMA, Sace. Syll. Fung. viii. 160 (1889). 
Tenom, foothills, 900’, delicate light red, abundant on dead wood in sec. 


forest. Jan. 3106. 


Distrib. Ceylon, West Indies. 


XYLARIACES. 


HyYPOXYLON RUBIGINOSUM, Fries, Summa Veg. Scand. 384 (1846). 
‘Tenom, foothills, 900', on trees in sec. forest. Jan. 2709. 
Distrib. Asia, Africa, Europe, America. 

Cosmopolitan in temperate, tropical, and subtropical regions. 


THELEPHORACES. 


STEREUM ELEGANS, Fries, Epicr. 545 (1836-38). 
Tenom, 700’, near the railway track, growing abundantly on dead wood, in 


‘bog. Jan. 2884. 


Distrib. Australia, Tasmania, New Zealand, Ceylon, West Africa, and 


- ‘South America. 


STEREUM LOBATUM, Fries, Hpicr. 547 (1836-38). 

Tenom, 700-900’, yellow, on dead wood in:sec. forest. Jan. 2707, 2836 
bis. 

Distrib. Frequent in tropical countries, Java, Ceylon, India, Brazil. 


PTERULA SUBULATA, Fries, in Linnea, v. (1830) 532, t. 2. f. 4. 

Tenom, foothills, 900', on the ground and on dead wood in forest. Jan. 
BLL, 

Distrib, Southern Europe. 


LACHNOCLADIUM FURCELLATUM, Lev. in Orb. Dict. viii. p. 487. 
Tenom, Rayoh hills, 2000’, dead wood in high forest. Jan. 2904. 
Distrib. Rather common in tropical regions. 


POLYPORACEZ. 
Potystictus sancurnevs, Fries, Nov. Symb. 75 (1851). 
"Tenom, 700-900’, on dead wood in sec. forest. Jan. 2706. 
Distrib. Common in tropical and subtropical regions. 


Po.ystictus RIGENS, Sace. Syll, Fung. vi. 274 (1882). 

, A ! - . . oe Sate NE 2 
Tenom, 700-900’, on dead wood in see. forest. Jan. 70 
Distrib. Malaya to India. Tropical and subtropical regions. 


> 


cA 
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Porysticrus xantHopus, Fries, Nov. Symb. 74 [in Act. R. Soc, Set. 
Upsala, ser. 3, vol. i. (1851) ]. 
Tenom, 700’, common on dead wood in sec. forest and clearings. Jan. 


2837. 


Distrib. Common in tropical countries. 


Poxysticrus FLAVuS Lloyd, Myc. Notes, no. 34 (1910) 450. 
Tenom, foothills, on dead wood in sec. forest. Jan. 2715. 
Distrib. All over the tropics. Originally from Java, 


Favotus nummuartus, Berk. in Hook. Lond. Journ. of Bot. i. (1842) 
455, t. 15. 

Tenom, 900’, foothills, on dead wood in sec. forest. Jan. 2714. 

Distrib. Solomon Islands. 


*FavoLus RHIPIDIUM, Berk. in Hook. Journ. of Bot. vi. (1847) 319. 
Kinabalu, Pakapaka cave, 10,000’, dead wood in sheltered forest. . Feb. 
3105. 
Distrib. Borneo (Sarawak). Ceylon, N. & S. America. 


AGARICACE. 


SCHIZOPHYLLUM COMMUNE, I’ries, Syst. Myc. i. 330 (1825). 
Tenom, 700’, common on dead wood. Jan. 2647. 
Distrib, Widely distributed in the warmer regions. 


Lentinus Hooxertanus, Berk. in Kew Journ. Bot. iii. (1851) 44. 
Near Tenom, 700’, on dead wood in sec. forest. Jan. 2646. 
Distrib. India and Ceylon. 


LYCOPERDACE. 


Ne ree aa Gat ey Qo Se t Se wp np 
GEASTER MIRABILIS, Mont. in Ann, Sci. Nat. sér. 4, iii. (1855) t. 6. f. 8. 
Tenom, 700’, the banks of a stream, in sec. forest. Jan. 3104. 
Distrib. Tropics and subtropies of Asia, Africa, and America. 


GeasTER VELUTINUS, Morg. Journ, Cine. Soe. Nat. Hist. xvii. (1895) 38, 
hes are 

Tenom, Rayoh hills, 2000’, in forest. Jan. 3103. 

Distrib. N. America. 


OZONIUM sp. 
Tenom, 900’, on dead wood in see. forest. Jan. 2710. 
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LICHENS. (A. Lorrain Sarre.) 


CLADONIACE A. 


CLADONIA FLOERKEANA, Fries, Nov. Sched. Crit. 18 (1826). 
Patau Patau, 1200', open clearing on sand. Feb. 3028. 
Distrib. New Caledonia, tropical America, general in Europe. 


ALG As, 


CHARACEAX. (Henry Groves.) 


NIvELLA acuminata, 4. Braun, in Kew Journ. Bot. i. (1849) 292. 
Between Tenom and Melalap, 700’, by the railway track, in a ditch ina 
_ recent clearing. Jan. 2849. 

Distrib. General in tropics and subtropics. 

The plant is a very small form. I suppose it would come under Braun’s 
yar. indica, though it is much smaller than any form we have from that part 
of the world. We have an equally small form from Brazil. The species is 
very common in the tropics, occurring throughout India, Ceylon, Straits 
Settlements, Java, also in Japan and in tropical Africa and Mauritius. 
It is one of the commonest species in the West Indies and Northern 
South America and Southern North America. The plant is immature, and 
it is difficult to say very much about young states. 


MARINE ALG. (E.S. Guppr.) 
SPHHROCOCCACE A, 


CoraLLopsis Opuntia, J. Ag. Epicr. 409 (1876). 
Usakan Bay, beach. March, 3058. 
Distrib. Coasts of Ceylon. 


Hypnawa nigrescens, J. Ag. Alg. Liebm. 14, in Stockh. Ofvers. Handl, 
(1847). 

Labuan, beach. Dec. 3056. 

Distrib. Java, and coasts of India. 


RHODOMELACE. 


LAURENCIA PAPILLOSA, Grev. Alg. Brit. Syn. p. li. (1830). 

Usakan Bay, beacb. March. 30099. 

Distrib. Red Sea and Indian Ocean, Sandwich Islands, Mediterranean and 
coasts of the warmer regions of the Atlantic Ocean. 
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LAURENCIA sp. 
Labuan, beach. Dec. 3057. 


ACANTHORA ORIENTALIS, J. Ag. Sp. Alg. ii. 820 (1868). 
Labuan, beach. Dec. 3055. 


Distrib. Java, Philippines, Marianne and Tonga Islands; ‘N. Australia, 
Zanzibar. 


DICTYOTACE. 


GYMNosORUS VARIEGATUS, J. Ag. Analecta algologica cont. i. 11 (1894). 
Usakan Bay, beach, March. 3054. 


Distrib. Philippines and Tongatabu, Red Sea, Canary Islands, Antilles 
and Brazil. 


Papina Commersont, Bory in Duperrey, Voy. Cog., Crypt. 144, Atl. bot. 
tab. 21. fig. 2. 


Labuan, beach. Dec. 3050. 


Distrib, Coasts of Pacific Ocean from N. tropical Australia to Japan, 
Red Sea, and coasts of Florida and West Indies. 


Dicryota DicHoToma, Lamour. in Desv. Journ. de Bot. ii. (1809) 42. 
Usakan Bay, beach. March. 3053. 


Distrib. General in tropical and temperate seas of the old world. 


SARGASSACE A. 
SARGASSUM PoLycystuM, J. Ag. Syst. 304 (1824). 
Labuan, beach. Dee. 3052. 


Distrib. Coasts of India and Cochin China, Singapore, Batavia, Celebes 
and Philippines, Tongatabu and Isle of France. 


TURBINARIA CONOIDES, Avitz., var. EVESICULOSA, /. S. Barton in Trans. 
Linn. Soc. ser. 2. Bot. iii. (1891) 217, t. 54. fig. 1: 

Labuan, beach. Dee. 3051. 

Dnstrib. Islands of Edam and Enkiuzen, near Batavia. 


FUCACEA. 


Hormosira ARTICULATA, Zan. Plant. Mari Rubro Enum. i. 35 (1858). 
Labuan, beach. Dec. 3048. 


Distrib. Red Sea. 


OF MT. KINABALU AND BRITISH NORTH BORNEO. Dil 


. 
wt 


ENCQILIACE A. 
CoLPoMENIA stNvosa, Derb. et Sol. Mém. phys. Alg. t. 22. figs. 18-20 
(1856). 
Labuan, beach. Dec. 4236. 
Distrib. Wide, in tropical and temperate seas. 


HYDROCLATHRUS CANCELLATUS, Bory, Dict. Class. viii. 419 (1826). 
Labuan, beach. Dee. 3049. 


Instrib. Borneo (Sarawak). Warmer regions of Pacific and Atlantic 
Oceans, through the Red Sea and the Mediterranean (Spain). 


ULVACE. 


ENTEROMORPHA COMPRESSA, (frev. Alg. Brit. 180 (excl. var.), t. 18 (1830). 

Usakan Bay, beach. March. 3062. 

Distrib. Coasts of Greenland and N. America, Hawaiian Islands, New 
Zealand and Tasmania ; Caspian. 


CLADOPHORACE A. 


CH2ZTOMORPHA oBscURA, Ajellm. in Bot. Not. (1880) 117. 
Usakan Bay, beach. March. 3061. 
Distrib. Ceylon. 


UDOTEACE A. 


Hatimepa Opuntia, Lamour. in Soc. Phil. N. Bull. Par. ui. (1812) 186, 
var. typica, E. 8. Barton in Siboga Exp., Monog. 1x. 20 (1901). 

Usakan Bay, beach. March. 3063. 

Distrib. Warmer regions of Atlantic and Pacific Oceans. Red Sea and 


Indian Ocean. 


Hauimepa tuna, Lamour. in Soc Phil. N. Bull. Par. iii. (1812) 186. 
Usakan Bay, beach. March. 3064. 
Distrib. General in Mediterranean ; Atlantic Ocean on the coasts of 


Florida and Barbados; Nicobar Islands. 


Uporea ornrentauis, A. § E. S. Gepp, Siboga Exp., Monog. Bere al ie! 
(1911). 

Usakan Bay, beach. March. 3065. ' ie 

Distrib. Sulu Archipelago ; Queensland, China Sea and Japan, Zanzibar 


and Natal. 
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OSCILLATORIACE A. 


Lyngpya MAJUSCULA, Harv. in Hook. Engl. Fl. v. pt. i. 370 (18383). 
Labuan, beach. Dec. 3060. 
Instrib. Cosmopolitan. 


FRESHWATER ALG. (W. West.) 


The collections were preserved in formalin in numbered tubes; about a 
third of them were from true aquatic habitats, the rest were scrapings from 
rocks, logs, damp earth, ete. In a few cases (radical pitchers of Mepenthes) 
no alge were found, or not in sufficient quantity for determination. There 
were also many filamentous species which could not be determined owing to 
lack of zygospores, such as species of Zygnema, Spirogyra, etc. 


RHODOPHYCES. 


NEMALIONALES. 


BaTRACHOSPERMUM vaGuM, J. Ag. Syst. 52. 
Sarawak, Matang, pipe-track, in ditch. March. 4412. 
MNistrib. Kurope and America. 


CHLOROPHYCES. 


GEDOGONTALES. 


BULBOCHETE sp. 2819. Only a fragment seen, 17 w broad. 
CEDOGONIUM sp. 2767, 2964. 11-12°5 w broad, cells 3 to 4 times longe 


4 2819. 3-4 broad, cells 14-17 p long. 
y, 2936. 20» broad, cells 23 to 3 times longer. 
2657. 8-11 » broad, cells 4-7 times longer, attached to Lemma. 
& 4412. 18-19 broad, cells 4 times longer. 
A 4413, 6-7 » broad, cells 3-5 times longer, 
CHATOPHORALES. 


CoLEocHa{TE Nirertartm, Jost. in Ber. Deutsch. Bot. Ges. xiii. (1895) 
ABA, t. 34. 

Tenom, 700’, on submerged plants in ditch. Jan. 3080. 

Distrib. Europe. 
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Utorurix suprinis, Kite. Phye. Germ. 197. 
Tenom, 700’, on Lemna in ditch. Jan. 2657. 8 » broad. 
Distrib. Europe, Ceylon, N. America, S.W. Africa. 


ULorurix sustinis, Avitz., var. VARIABILIS, Airchen. Algenjl. Schles. 77. 
Sarawak, Matang, 1000’, on damp bank. March. 4401. 5 pm broad. 
Distrib. Europe, N. America, 8.W. Africa. 


ULorurix inmQuanis, Kitz. Phyc. Germ. 196. 
Distrib. Europe, United States. 


~TRENTEPOHLIA sp. 3141. 15-18» broad, cells somewhat torulose, branches attenuated ; 
not sufficient material for full determination ; the same applies to 
the other species. 


6 4005. Green, 85-10 w broad, cells 24-4 times longer. 

Pp 2914. 15-19 » broad, cells 13-23 times longer. 

- 2839. Green, 11-13°5 » broad. 

ie 2914. 22-24 broad, cells 13 times longer, with unripe lateral 
zoogonidia. 


Some of these Trentepohlia were beginning to be enveloped with hyphex, showing incipient 
stages of some lichens. ‘This remark also applies to several other genera on this list. 


MICROSPORALES. 


*MICROSPORA PACHYDERMA (Wille), Lagerh., Zur Entwickl. emig. Conferv. 
A17. 


Kinabalu, summit, 12,500', where the Kadamaian flows over granite, 
Feb. 4211. 18 yw broad. 
Distrib. Sweden, Bohemia, England. 


SLADOPHORALES. 


PirHopHora sp. 4023. 18-15 broad. Spores intercalary and doliform or ellipsoid, 
sometimes as many as 8, successively 24 -28 x 50-70 p. 


2822, 63-80 broad, spores cylindrical, intercalary, and terminal, 
9 / 
68 x 88 pf. 


*RHIZOCLONIUM HIEROGLYPHICUM, Avitz. Phyc. Germ. 206, 

Tenom, 700’, on submerged plants in ditch. Jan. 3080. 16-17 pw broad, 
cells about 4 times longer. 

Kinabalu, summit, 12,500’, where Kadamaian flows over granite. Feb. 
A211. 10-18 w broad, cells 2-4 times longer. | 

Sarawak, Matang, 700’, under waterfall. March. 4404. 11-12 w broad. 

Distrib. Middle and South Europe, N. & 8. America ; Fiji. 
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CONJUGATA. 


ZYGNEMA sp. 4023. 19 broad, cells 13-2 times longer. 

SprroGyRA sp. 2829, 2964. 50-56 broad, cells 23-3 times longer, ends not replicate, 
chloroplasts 3-4. 7 

2911, 2815. 41-55 broad, cells 14-3 times longer, ends not replicate, 
chloroplasts 3, 

2851, 2850. 48-52 broad, cells 14 times longer, ends not replicate, 
chloroplasts 2. 

8080. 56-65 broad, cellstwice as long, ends notreplicate, chloroplasts 3. 


- 2829, 23-25 » broad, cells 7-8 times as long, ends not replicate, chloro- 
plast 1. 

is 2911. 30-81) broad, cells 6 times longer, ends not replicate, chloro- 
plasts 4. 

% 2911. 20-23 broad, cells 3-4 times longer, ends not replicate, chloro- 
plast 1. 


4413, 27-28 broad, cells 4-5 times longer, ends not replicate, chloro- 
plasts 2 (-8). 


GONATONEMA VENTRICOSUM, Wittr. Hedwigia (1879), 124. 

Sarawak, Matang, 2800’, among Sphagnum. March. 4411. 

Distrib. First collected in hot-water tank in Upsala Botanical Gardens ; 
Treland ; N. America. 


GONATOZYGON MoNoTaNIUM, De Bary in Rabenh. Alg. n. 529 (1856). 

Tenom, 700’, on submerged plants in ditch. Jan. 2819. 85x8u, 
80 x 7 w, 125-8 x 5 pw, 

Distrib. Kurope (throughout) ; India, Ceylon, Sumatra, Siam; W., 
Central, and E. Africa ; Greenland, United States, W. Indies, Brazil. 


MrsoraNIuM CHLAMYDospoRUM, De Bary, Conj. 75, t. 7 D. 
Sarawak, Matang, 2800’, on Sphagnum. March. 4411. 23°3x11°6 p. 
Instrib. Europe, S. America, W. Indies, India. 


Musorz#nium Enpiicuertanum, Vag. Gatt. einz. Algen, 108, t. 6B. 

Sapong, 800’, damp place on young rubber plantation. Jan. 2716. 27- 
29 x 9-10 pw. 

Distrib. Europe, N. America, W. Indies, Australia. 


Mrsoranium Kramsrat, Lemm. in Forschungsb. Biol. Stat. Plén, iv. 115, 
cum fol. 8-10. p. 116. 

Sapong, 800’, damp place on young rubber plantation. Jan. 2716. 
doX 8 pu. 

Jnstrib. England, Germany, W. Indies. 
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*MESoTaNIUM mMAcRococcUM, Roy § Biss., var. Micrococcus, W. § G. S. 
West. | 
Kinabalu, 12,500’, summit where Kadamaian streams over granite. Feb. 
4211. 17x10. Sarawak, Matang, 1000’, on damp bank. March. 4401. 
A narrow form, 17-5 x 7:5 uw. Sarawak, Matang, 1000’, on damp wood. 
March. 4406. 19x 11-5 yp. 
Instrib, Europe, United States, W. Indies. 


“CYLINDROCYSTIS BREBISSONIL, Meneg. [1838] Cenni sull’ organ. 5. et 26. 

Kinabalu, summit, 12,500’, where Kadamaian flows over granite. Feb. 
221%, 

Mstrib. Europe, N. & S. America, Siberia, Burma, India, Siam, Java, 
Australia, New Zealand, E. Africa, W. Indies, Greenland, Spitzbergen, 
Nova Zembla. 


*CYLINDROCYsTIS BREBISSONI, var. MINOR, W. & G. S. West, in Trans. 
drish Acad. xxxii. (1902), p. 20, t. 2. £. 7. 
Kinabalu, summit, 12,500', where Kadamaian streams over granite. Feb. 
- 4211. Sarawak, Matang, 1000’, on damp wood. March. 4406. 26°5- 
27°5 x 12-15°5 p. 
Distrib. British Isles. 


*CYLINDROCYSTIS CRASSA, De Bary, Conj. 74, t. 7 C. 

Kinabalu, summit, 12,500', where Kadamaian streams over granite. Feb. 
A211. 

Distrib. Europe, Sandwich Islands, United States, Singapore, Mada- 
gascar, West Africa, New Zealand. 


*PENIUM CRUCIFERUM, Wittr. in Wittr. § Nordst. Fasc. 21 (1884) 48. 
Kinabalu, Gurulau spur, 5000’, on damp earth. Feb. 4023. 24x 124. 
Distrib. Europe, EB. Africa, New Zealand, United States, W. Indies. 


Pentum OxLevet, Lund., var. crassum, W. 6 G. S. West in Journ. Loy. 
Micr. Soc. (1894) 4, t. 1. £..5. 

Tenom, 700’, in the open, on damp ground. Jan. 2936. 71% 37 4. 

Distrib. England (Cumberland). 


Pexium exicuum, West, var. susroruNDATUM, West, var. nov. Var. 
ie one: ; a Nhe 

apicibus non dilatis sed subrotundatis. 31-32 x 75 pw. 
Sarawak, Matang, 1000’, on damp wood, March. 4406. 


PENIUM SPINOSPERMUM, Josh. in Journ. Bot. xxxi. (1883) 292, t. 254-10. 
Sarawak, Matang, 1000’, on damp wood. March. 4406. 
Distrib. England, Scotland, Ireland, Ceylon. 
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Pexium truncatum, Ral/s, Brit. Desmid. 152, t. 25. f. 5. 

Sarawak, Matang, 1000’, on damp wood. March. 4406. A narrow form, 
26 X 9 p. 

Distrib. Hurope, N. America. 


PENium potymorpHuM, Perty, Kleinste Lebensf. 207, t. 16. £. 15. ; 
Melalap, 800’, on log in river. Jan. 2767. 38 x 20°85 p. Senagong, 
1000’, on stones and dead leaves in stream. Jan. 2963. A rather wide 

form, 38 x 22°5 pw. 
Distrib. France, Germany, Austria, Lapland, Switzerland, Sweden, 
N. America, New Zealand, Azores, India. 


Penium curtum, Bréb. in Kitz. Spec. Alg. 167. 

Sarawak, Matang, 700’, under waterfall. March. 44046. 33x 16p. 

Distrib. Burope and N. America, W. Indies, Greenland, Spitzbergen, 
Nova Zembla, Franz-Joseph Land, India, Burma, Siam, W. Africa, 


Madagascar. 


CLOSTERIUM EHRENBERGH, Meneg. in Linnea, xiv. (1840) 232. 
Tenom, 700’, on submerged plants in ditch. Jan. 3080. 391x 70m. 
Distrib. Hurope, N. & S. America, W. Indies, Japan, India, Siam, New 
Zealand, Faeroes, Central China, Samoa, Central & EH. Africa, Brazil, 
rn ¢ Ds es fa 
Uruguay, Patagonia. 


CLosrerium LErBieint, Avite. in Linnea, viii. (1833) 596. 

Tenom, 700’, on floating plants in ditch. Jan. 2838. A form with 
rather thicker apices, 100 x 16°6 mw. 

Distrib. Europe, Faeroes, Iceland, N. & S. America, Burma, Mongolia, 
Japan, Australia, Madagascar, tropical Africa, Ceylon, India, Samoa, Brazil, 
Argentina, Uruguay, Patagonia, W. Indies. 


CLOSTERIUM MONILIFERUM, [hrenb. ea Pritch. Infus. ed. 4. 748 (1861). 

Tenom, 700’, submerged plants in ditch. Jan. 3080. 262 x 43 yu. 
Tenom, 700', among Ricciocarpus in ditch. Jan. 2657. Tenom, among 
Acolla, Jan. 2816. Small forms 20131 p, 195x28 yu. <A stout form 
also in 2657, 344 x 60 pw. 

Distrib. Kurope, N. America, Singapore, Ceylon, New Zealand, Brazil, 
Argentina, Uruguay, Patagonia. 


CLOSTERIUM PARVULUM, Nag. Gatt. einz. Algen, 106, t. 6c. f. 2. 

Sarawak, Matang, pipe-track, among alge in peaty water. March. 4413. 

Jnstrib, Europe, N. America, Sandwich Islands, Brazil, Ecuador, 
Patagonia, Nova Zembla, Greenland, Siberia, Japan, Ceylon, Siam, Sumatra, 
Java, Samoa, Australia, Central & E. Africa. 
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CLOSTERIUM PRONUM, Bréb. WSste;, 157, 1 oO. te Sete Ae. 
Tenom, 700’, among sodden and dead leaves in forest. Jan. 2815. 
475 x 12 p. 


Distrib. Europe, Greenland, Japan, Java, Australia, Central & B. Africa, 
United States, Guiana, Patagonia. 


CLOsTERIUM TUMIDUM, Johns. in Bull. Torr. Bot. Club, xxii. (1895) 291. 
Tenom, 700’, among Azolla. Jan. 2816. 123x154. Tenom, 700’, 
~among floating plants in ditch. Jan. 2838. 1383x174, 

Distrib, N. America, Victoria Nyanza, Nova Zembla, Siam, Celebes, Samoa, 
Brazil, Paraguay, Patagonia. 


PLeUROTZNIUM Harensereit, De Bary, Conj. 75. 

Tenom, 700’, among Azolla in ditch. Jan. 2816. Tenom, among 
floating plants in ditch. Jan. 2838. 

Distrib. Europe, tropical Africa, Madagascar, New Zealand, Australia, 
Samoa, Sumatra, Java, Ceylon, India, Central China, Siberia, Nova Zembla. 


PLEUROTZNIUM TRABECULA, Vag. Gatt. einz. Algen, 104, t. 6. £. A (1848). 

Tenom, 700’, among Azolla in ditch. Jan. 2816. 470x26y, 31-324 
at base of semicells ; other examples were 31 wu broad. 

Distrib. Europe, N. & 8. America, Siberia, Sandwich Islands, tropical 
Africa, Iceland, Nova Zembla, Greenland, Central China, Japan, India, Siam, 
Singapore, Abyssinia, Australia. 


TETMEMORUS GRANULATUS, Ralfs in Ann. § Mag. Nat. Hist. ser. 1. xiv. 
(1844) 257, t. 8. f. 2. 

Sarawak, Matang, pipe-track, among Batrachospermum in ditch. March. 
4412. 

Distrib. Europe, N. America, Sandwich Islands, Iceland, Greenland, 
China, Ceylon, Java, Australia, Azores, W. Indies. 


BEUASTRUM BINALE, Lhrenb., var. RETUSUM, West, in Journ. Roy. Micr. Soe. 
(1892) 723, t. 9.4 6. : 
Sarawak, Matang, pipe-track, among Batrachospermum in ditch, March. 
AAIZ, 25X18°3 p. 
“fete Stace 7 
Distrib. Europe, Faeroes, Icaland, Nova Zembla, Spitzbergen, Greenland, 
Siberia, India, Ceylon, Siam, Singapore, Australia, New Zealand, Mada- 
aon : v 4 ay 0 “ile : . 1 a T oo 
gasear, Central & B®. Africa, Sandwich Islands, United States, W. Indies, 


Brazil, Patagonia. 
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Evasrrum GnatsopHorum, W. § G. S. West in Journ. Linn. Soc., Bot. 
xxxiii. (1897) 160, t. 9. ff. 3 & 4. 

Sarawak, Matang, 700’, under waterfall. March. 4404 0. 

Distrib, Singapore, Ceylon. 


Evasrrum sixvosum, Lenorm. ex Raljs, Brit. Desm. 85, t. 13. £. 5 a-d. 

Sarawak, Matang, 700’, under waterfall. March. 44046. 60x 34x24 4p. 
A form approaching var. REDUCTUM. 

Distrib. Europe, Sandwich Islands, Faeroes, India, Ceylon, Burma, Siam, 
Singapore, Java, Australia, New Zealand, Central Africa, United States, 
Guiana, Brazil. 


HvuastRUM sINuOsUM, var. REDUcTUM, W. § G. S. West in Journ. Bot. 
xxxv. (1897) 83. 

Sarawak, Matang, 1000', on damp wood. March. 4406. 56x5x29p. 

Distrib. England, Ireland, Ceylon, Singapore, W. Africa. 


MIcRASTERIAS TRUNCATA, Bréb., var. SEXLOBATA, West, var. nov. Semi- 
cellulis trilobatis, 18-19 w trans lobos laterales ; incisuris lateralibus apertis, 
10 altitudine ; polis convexis, 36m trans lobum apicalem. Membrana 
punctulata. Minor quam forma typica. 61x45 yp. 

Sarawak, Matang, 700’, under waterfall. March. 4404 0. 

The lateral lobes are quite entire, but the whole outline is that of 
M. truncata. 


CosMARIUM AURICULATUM, Reinsch, Contrib. Alg. Fung. 83, t. 14. f. 5. 
Tenom, 700’, among Naas in stagnant pool. Jan. 2819. 141x41 yp. 
Distrib. Germany, India. 


Cosmartum Buyrrm, Wille, Vid. Selsk. Forhandl. Christiania, n. 1. 25, 
t. 1. £. 7 (1880). 

Tenom, 700’, among Naias in stagnant pool. Jan. 2819. 

Instrvib. Tropical Africa, Greenland, Central China, Ceylon, Australia, 
New Zealand, Madagascar, United States. 


1 = e a ) , 

CosmArium Cucursita, Bréb. in Desmaz. Cr. de Fr. ed. 1. n. 1103. ed. 2 

8 bet , eds 2s 
oty SUB 

Sarawak, Matang, pipe-track, among alge in ditch. March. 4412, 4113 

: : 9 oO. 
28°3 x 16 pw. 

Distrib. Europe, N. America, Singapore, Australia, W. Africa, W. Indies, 
Faeroes, Greenland. 


\ 
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Cosmarium Hammert, Reinsch, Algen u. von Franken, iii. t. 10. £. 1 (sub 
Didymidio) excl. C. octogibboso, Reinsch. 

Sarawak, Matang, 1000’, pipe-track, on damp wood. March. 4406. 38-48 
x 27°5-31°5 pw 

Distrib. Europe, N. America, Burma, Sumatra, Singapore, India, Ceylon, 
New Zealand, Australia, Central & E. Africa, Brazil, Paraguay, Patagonia. 


CosMARIUM IMPRESSULUM, Elf. Anteckninger om finska Desmidia, t. 13. 
tok: 

Melalap, 800’, on log in river. Jan. 2767. 20x17, a small form with 
undulations less pronounced than usual. 

Distrib. (of type). Hurope, Faeroes, Siberia, Japan, India, Australia, New 
Zealand, Azores, W. & E. Africa, United States, Brazil, Argentina, 


Patagonia. 


CosMARIUM LE&VE, Rabenh. Fl. Eur. Alg. iii. 161 (1868). 

Melalap, 800’, on log in river. Jan. 2767. 20x16°5 yw, a relatively wide 
form. Sarawak, Matang, 1000’, on damp wood. March. 4406. 24x15:6p. 
_  Lstrib. Europe, tropical Africa, India, Ceylon, Burma, Siam, Australia, 

Madagascar, Azores, United States, W. Indies, Heuador, Uruguay, Argen- 
tina, Patagonia, Faeroes, Nova Zembla. 


CosMARIUM MARGARITATUM, Roy 5 Biss., £. minor, W. § G. S. West in 
Journ. Bot. xxxv. (1897) 121. 

Tenom, 700’, among submerged alge in ditch. Jan. 3080. 64-66x 
D3-55 p. 

Distrib. Europe, Greenland, Ceylon, Singapore, W. & Central Africa, 
United States, W. Indies, Brazil. 


CosMARIUM MINIMUM, W. S G. S. West, in Trans. Linn, Soc. ser. 2. Bot. v. 
(1895) 58, t. 8. £. 10. 
. Tenom, 700’, among Naias in stagnant pool. Jan. 2819. 10x95 p. 
Distrib. Ceylon, Madagascar, W. Africa. 


(OoSMARIUM PSEUDONITIDULUM, Nordst., var. vaLIDUM, W. § G. S. West, 
Brit. Desmidiacee, ii. 196, pl. 63. ff. 27-30 (1905). 

Tenom, among Azolla in ditch. Jan. 2816. 51x43 p. 

Distrib. Great Britain, Norway, Ceylon, India, Singapore, Azores, 
W. Africa. 

*(OSMARIUM RENIFORME, Arch. in Journ. Bot. xii. (1874) 92. 

Kinabalu, summit, 12,500’, where Kadamaian streams over granite. Feb. 


4211, A form 48x41 yp. 
Distrib. Europe, N. & 8. America, Faeroes, Greenland, Spitzbergen. 
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*CogMARIUM sPEcIosUM, Lund., var. RostarinsKu, W. 5 G. S. West, Brit. 
Desmidiacee, iii. 251, t. 89. ff. 8-10 (1908). 

Kinabalu, summit, 12,500’, where Kadamaian streams over granite. Feb. 
A211. 40x28 p. 

Distrib. W. Yorkshire, Perth, Galicia in Austria, United States. 


CosMARIUM SUBSPECIOSUM, NVordst., var. VALIDIUS, Nordst. Alg. Smasak. iv. 
160; Fr. Wat. Alg. N.Z. 49, t. 5. f. 10. 


Tenom, among submerged plants in ditch. Jan. 3080. 815x5°5 py, 


86 x 60 pw. 
Distrib. Europe, New Zealand, Patagonia, Madagascar, Manchuria, United 
States. 


STAURASTRUM APICULATUM, Breb. Liste, 142, t. 1. £. 23. 
Sarawak, Matang, pipe-track, among algee in peaty water. March. 4413. 
Distrib. Europe, United States, Japan, Siam. 


SraurastruM DEJECTUM, Bréb, in Linnea, xiv. (1840) 227. 
Sarawak, Matang, pipe-track, among algee in peaty water. March. 4413. 
Distrib. Europe, N. America, Siberia, Faeroes, Iceland, Greenland, Japan, 
India, Australia, New Zealand, Ceylon, EH. Africa, Mongolia, Central China. 
STAURASTRUM PSEUDOTETRACERUM, W. § G. S. West in Trans. Linn. Soc. 
Ser. 2.0130. V.. (189d eld, oroelaoe 
E 700! g Navas in stagnant | é 281¢ 
enom, , among JVazas in stagnant pool. Jan. 2819. A small form 
with somewhat reduced processes. 
Distrib. Madagascar, Ceylon, Azores, Siam, United States. 
STAURASTRUM PUNCTULATUM, Bréb. Liste, 129, n. 24, t. 1. f. 16. 
Sarawak, Matang, pipe-track, among Batrachospermum in ditch. March. 
4412. 
erie (Y > . « 1 QO nith > = 
Distrib. Kurope, Greenland, Spitzbergen, N. & S. America, Burma, New 
Zealand. 


PLEUROCOCCOIDEA. 


Ir PIIRC AAT a T 1 aq By i WieATe al 22 y s > : 

I LEUROCOCCUS VULGARIS, Meneg. Nostoch. 38, t. 5. f. 1 (figuree inferiores, 
superiores hue non pertinent). 

Sarawak, Matang, on Begonia leaves. March. 3141. 5-5°6 p. 

Distrib, Europe. 


IT RPITPOHOCOATIC PIIpReneNe yl] d y 7 eee = 
PLEUROCOCOUS RUFESCENS, Bréb. in Rabenh. Fl. Hur. Aly. iii. 28. 

Si Ay Ee fa 
Tenom, 700', among Naias in stagnant pool. Jan. 2819. 13°3-20 pw 
Distrib. Hurope. 
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*PLEUROCOCOUS RUFESCENS, var. VIRIDIS, West, var. noy. ; cellulis omnibus 
viridibus. 

Kinabalu, 13,000’, summit plateau, on rock under water. Feb. 4212. 
Sarawak, Matang, 1000-2800’, on leaves of trees. March. 3140. Matang, 
1500’, on Begonia leaves. March. 3141. Matang, on pipe-track, among 
algee in peaty water. March. 4413. Cells up to 25 yu. 


PrprastruM Terras, Ralfs, Ann. § Mag. Nat. Hist. ser. 1. xiv. (1844) 469, 
tol. £. 4. 

Tenom, 700’, among Naias, in stagnant pool. Jan. 2819. Tenom, 700’, 
among floating plants in ditch. Jan. 2838. 

Distrib. Europe, N. & 8. America, Sandwich Islands, Porto Rico, Siberia, 
tropical Africa, Madagascar, Ceylon. 


ScENEDESMUs BIJUGATUS, Kite. Syn. Diat. 607. 

Tenom, among Naias in stagnant pool. Jan. 2819. Sarawak, Matang, 
on pipe-track, among alge in peaty water. March. 4413. 

Distrib. Cosmopolitan. 


SCENEDESMUS ACUTIFORMIS, Schréder, in Forschungsb. Biol. Stat. Plén, v. 
frovdy Li, t, 2.0.4. 

Sarawak, Matang, on pipe-track, among alge in peaty water. March. 
44135. 

Distrib. Tropical Asia, Europe. 


ScENEDESMUS OBLIQUUS, Avitz. Syn. Diat. 609. 
Tenom, among Naias in stagnant pool, Jan. 2819. 
Distrib. Cosmopolitan. 


ANKISTRODESMUS FALCATUS, al/s, var. ACICULARIS, G. S. West, Brit. 
Freshw. Alg. 223 (1904). 

Tenom, 700’, among Naias in stagnant pool. Jan. 2819. Sarawak, 
pipe-track to Matang, among alge in peaty water. March. 4413. 

Distrib. Tropical Asia, Europe. 


Oocystis ELLIPTICA, West in Journ. Micr. Soc. xii. (1892) 736, t. 10. 
f;.36. 

Tenom, 700’, among NVaias in stagnant pool. Jan. 2819. Sarawak, 
Matang, 1000’, on damp wood. March. 4406. 

Distrib. Furope. 


OocystTis soLiraRIA, Wittr. in Wittr. et Nordstedt, Alg. Aq. Dul. Evws. 
n. 244. ff. 1=5. eon 

Melalap, 800’, on log in rivers. Jan. 2767%.. 02X20 u 

Distrib. Sweden, S. America, Porto Rico, Siberia, tropical Africa. 


LINN. JOURN.—BOTANY, VOL. XLII. Q 
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TETREDRON MININUM, Hansg. in Hedwigia, xxvii. (1888) 131. 

Tenom, 700’, among Naias in stagnant pool. Jan. 2819. 

Distrib. Europe, N. America, Kerguelen, Afghanistan, tropical Africa, 
Madagascar. . 


HETEROKONTA. 


CONFERVALES. 


BuMILLERIA PUMILA, West § G. S. West, in Journ. Bot. xli. (1903) 77, . 
446. ff. 22 & 23. 

Matang, 1000’, on damp wood. March. 4406. 4-5 pw broad. 

Distrib. England. 


BACILLARIES. 
RAPHIDIEZ. 


COCcCONEMA GASTROIDES, West & G. S. West in Trans. Bot.»Soc. Edin. 
xxiii. (1905) 36. 

Tenom, 700', among Aczol/a in stagnant pool. Jan. 2816. Tenom, 700’, 
among sodden leaves in forest. Jan. 2815. 

Distrib. Europe, United States. 


CoccoNEMA PROSTRATUM, G. S. West, Brit. Freshw. Alga, 299 (1904). 
Tenom, 700’, among Azolla in stagnant pool. Jan. 2816. 
Distrib. Kurope, United States. 


CoccoNEMA AFFINE, West § G'. S. West, in Trans. Bot. Soc. Edin. xxiii. 
(1905) 36. 

Melalap, 800’, on log in river. Jan. 2767. 

Distrib. Europe, United States. 


CoccoNEMA MQUALIS, G. S. West, in Ann. S. Afr. Mus. ix. (1912) 73: 
Syn. Cocconema subequalis, Grun. 

Tenom, 700’, among sodden dead leaves in forest. Jan. 2815. 
Instrib. Hurope. 


Navicuna aneuica, Ralfs, in Pritch. Inf. ed. 4, 900. 
Tenom, 700', among sodden dead leaves in forest. Jan. 2815. 
Ihstrib. Europe, Jamaica, tropical Africa, United States. 


Navicuta Bresissonu, Kitz. Baezll. 93, t. 3. f. 49, t. 30. £. 39. 
Tenom, 700’, in ditch after rain. 2911. Sarawak, Matang, pipe-track, 
among alge in peaty water. March. 4413. 


Inistrib. Europe, United States. 
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NavicULA DICEPHALA, W. Sm. Brit. Diat. i. THE baal le favieg RY fs 


Sarawak, Matang, pipe-track, among alge in peaty water. March. 4413.° 
Distrib. Great Britain, Europe, tropical Africa, United States. 


NAVICULA ELLIPTICA, Kitz. Bacill. 98, t. 30. f. 55 (1844). 
Tenom, 700’, in water oozing from rock. Jan. 2935. 
Distrib. Europe, N. America, tropical Africa. 


NAVICULA ELLIPTICA, var. OBLONGELLA, Van Heurck, Syn. Diat. 92, 
t. 10. f. 12. 


Tenom, 700’, in water oozing from rock. Jan. 2935. 
Tnstrib. Europe. 


*NAVICULA GAsTRUM, Donk. Brit. Diat. 22, t. 3. £. 10. 
Kinabalu, summit, 12,500’, where Kadamaian streams over granite. . Feb. 
4211. 


Distrib. Europe, N. America, tropical Africa. 


NavicuLa GipBa, Aiitz. Bacill. 98, t. 28. £. 70. 

Tenom, 700', among Ricciocarpus in stagnant pool. Jan. 2657. Among 
-Vaias in stagnant pool. Jan. 2819. Among submerged alge in ditch. 
Jan. 3080. Among floating plants in ditch. Jan. 2838. Sarawak, 
Matang, 1000’, on damp wood. March. 4406. 

Distrib. Europe, N. & 8. America, Ceylon. 


NAvVICULA IRIDIS, Ehrenh. Verbr. 130, t. 4. 1. £. 2. 

Tenom, 700’, on damp ground. Jan. 2936. Tenom, 700’, on submerged 
plants in ditch. Jan. 3080. 

Distrib. Europe, 8. America, United States, Ceylon. 


NAVICULA MESOLEPTA, Hhrenb. Amer. t. 4. 1. f. 4. 
Tenom, 700’, on roadside ditch, after rain. Jan. 2911. 
Distrib. Europe, America, tropical Africa. 


*NAvICULA VIRIDULA, Kiitz. Syn. Diat. t. 1. f. 12 (1833). 

Kinabalu, summit, 12,500’, where Kadamaian flows over granite. Feb. 
4211. Sarawak, Matang, 1000’, on damp wood. March. 4406, 

Distrib. Europe, United States. 


NAVICULA CRYPTOCEPHALA, Kitz. Bacill. 95, t. 3. £. 26. 

Tenom, 700’, among submerged plants in ditch. Jan. 3080. Tenom, 
700’, in puddles after heavy rain. Jan. 2839. Senagong, 1000’, among 
dead leaves in stream. Jan, 2963. 

Distrib. Europe, tropical Africa United States. 
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NAVICULA CRYPTOCEPHALA, var. VENETA, Van Heurck, Syn. Diat. t. 8. 
f. 10 (1885). 

Tenom, 700’, among submerged algz in ditch. Jan. 3080. 

Distrib. Belgium ; United States. 


VANHEURCKIA RHOMBOIDES, Bréb., var. sAxonica, W. §& G: S. West, Alg. 
Fil. of Yorks. 1901. 

Sarawak, Matang, 1000’, on damp wood. March. 4406. Sarawak, 
pipe-track, among alge in peaty water. March. 4413. 

Distrib. Europe, United States, Ceylon. 


GYROSIGMA SCALPROIDES, Rabenh. Fl. Eur. Alg. 241. 
Senagong, 1000’, on dead leaves in river, Jan, 2963. 
Distrib. Kurope. 


GYROSIGMA ATTENUATUM, Rabenh., var. ScALPRUM, O. Kuntze. 
Tenom, 700’, among submerged alge in ditch. Jan. 3080. 
Distrib. Europe, United States. 


*GoMPHONEMA ANGUSTATUM, Katz. Bacill. 83 (1844). 

Kinabalu, summit, 12,500’, where Kadamaian streams over granite. Feb. 
4211. Sarawak, Matang, 1000’, on damp wood. March. 4406. 

Distrib. Tropical Africa, Europe. 


GOMPHONEMA ConsTRICTUM, hrenb., var. capiratum, Van. Heurck, Syn. 
iat PALL. bos Leeds 

Tenom, 700’, among submerged algee in ditch. Jan. 3080. 

Jnstrib, British Isles, Europe, United States. 


GOMPHONEMA ExIGuuM, Aiitz. Bacil!. 84, t. 30. £. 58. 
Tenom, 700’, among submerged alge in ditch. Jan. 3080. 
Distrib. Europe, tropical Africa. 


GOMPHONEMA GRACILE, Pritch. Inf. ed. 4. 217, t. 18. f. 3. 

Tenom, 700’, among sodden dead leaves in forest. Jan. 2815. 

Iistrib. Europe, W. Indies, Central America, tropical Africa, United 
States. 


GOMPHONEMA OLIvAcEUM, Kiitz. Bacill. 85, t. 7. ff. xiii. & xy. 
Tenom, 700’, among sodden dead leaves in forest. Jan. 2815. 
Distrib. Europe, N. Africa, United States. 
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GOMPHONEMA INTRICATUM, Kiitz. Bacill. Of tO. £4; 
i Tenom, 700’, among submerged algw in ditch. Jan. 3080. 
Deséotks Hurope, tropical A fiba Dunited States. 


ACHNANTHES EXILIs, Kiitz. Alg. Aq. Dulce. n. 12 (1833). 
Sarawak, Matang, 2800', on Sphagnum. March. 4411. 
Distrib. Europe, A brasinia: United States. 


ACHNANTHES LINEARIS, Grun. in Cleve et Grun. in Sv. Vet.- Akad. Handl. 
Stockh, xvii. (1880) n. 2. p. 23. 

Melalap, 800’, on log in river. Jan. 2767. 

Jnstrib. Europe, tropical Africa, Ceylon. 


PSEUDORAPHIDIE. 


EPITHEMIA ZEBRA, Kitz. Bacill. 34, t. 5. f. 12.6, & t. 20. £. 5. 

Tenom, 700’, on damp ground. Jan. 2936. Sarawak, Matang, 1000’, 
on damp wood. March. 4406. 

Distrib. Europe. United States. 


EPITHEMIA ZEBRA, var. PROBOSCIDEA, Grun. in Zool.-bot. Ges. Wien, 
Verhandl. xii. (1862) 328, t. 6. £. 5. 

Tenom, 700’, on roadside ditch after rain. Jan. 2911. 

Distrib. Kurope. 


EPITHEMIA GIBBERULA, Kvitz., var. PRODUCTA, Grun. in Zool.-bot. Ges. 
Wien, Verhandl. xii. (1862) 330, t. 6. £. 9. 

Tenom, 700', among sodden dead leaves in forest. Jan. 2980. 

Distrib. Europe, America. 


*BuNorIA LUNARIS, Grun. in Van Heurck, Syn. Diat. t. 35. ff. 3-4, 6 A. 

Tenom, 700',among Rieciocarpus in stagnant pool. Jan. 2657. Kinabalu, 
summit, 12,500’, where Kadamaian streams over granite. Feb. 4211. 
Sarawak, Matang, 1000’, on damp wood. March. 4406. 

Distrib. Europe, tropical Africa, United States ; Ceylon. 


Evnorra Gracitis, Rabenh. Fl. Eur. Alg. i. 72. 
ter seen 9s 
Tenom, 700!, among Vaias in stagnant pool. Jan. 2819. 
. ‘ 1 
Distrib. Furope and America ; Ceylon. 
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Evnorra pectinatts, Rabenh. Fl, Eur, Alg. i. 73. 
Tenom, 700’, among Naias in stagnant pool. Jan. 2919. 
Distrib. Europe, tropical America, United States ; Ceylon. 


*Hunoria prarupra, Lhrenb. in Ber. Berl. Akad. (1841) 414. 

Kinabalu, summit, 12,500’, where Kadamaian streams over granite. Feb. 
4211. 

Distrib. N. Europe and Iceland; N. & 8. America; New Zealand. 


*Hunotia MAsus, Raberh. Fl. Hur. Alg. i. 72. 

Tenom, 700’, on roadside ditch, after rain. Jan. 2911. Kinabalu, summit, 
12,500’, where Kadamaian streams over granite. Feb. 4211. Sarawak, 
Matang, pipe-track, among algee in peaty water. March. 4413, 

Distrib. Europe, Ceylon. 


FRAGILARIA CAPUCINA, Desmaz. Crypt. de France, ed. 1, n. 453. 
Tenom, 700’, on floating plants in ditch. Jan. 2829. 
Distrib. Cosmopolitan in sweet (rarely salt) water. 


DIAToMA vuLGARE, Bory, Dict. @hist. nat., Bot. t. 20. f. 1. 
Tenom, 700’, on damp ground. Jan. 2936. 


Distrib. Europe and N. Africa, United States. 


*SURIRELLA APICULATA, W. Sm. Brit. Diat. xi. 88. 
Kinabalu, Maraiparai spur, 7000’, on rotten wood. Feb. 4026. 
Distrib. Europe, United States. 


SURIRELLA LINEARIS, W. Sm. Brit. Diat. i. 31, t. 8. f. 58a. 
Sapong, 800’, on damp place in young rubber plantation. Jan. 2716. 
Distrib. Cosmopolitan. 


SURIRELLA OVALIS, Bréb. ex Kitz. Bacill. 61, t. 30. £. 64. 
Sarawak, Matang, 2600’, in mudhole in forest. March. 4409. 
Distrib. Europe, United States. . 


SURIRELLA OVALIS, var, SUBMAMILLATA, West, in Proc. Roy. Irish Acad. 
xxx1. July 1912, n. 16, p. 38. 

Tenom, 700’, roadside ditch after rain. Jan. 2911. 

Distrib. Ireland. 


SURIRELLA RoBUSTA, hrenb. in Ber. Berl. Akad. (1840) 215. 


Melalap, 800’, on log in river. Jan. 2767. 
Distrib. Tropical Africa. 
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SURIRELLA ROBUSTA, var. SPLENDIDA, Van fleurck, Syn. Diat. t. 71 
° 1-2: 


Senagong, 1000, on stones and dead leaves in stream. Jan. 2963. 
Distrib. Tropical Africa. 


SURIRELLA SPIRALIS, Kiitz. Bacill. t. 3. £. 64. 
Sarawak, Matang, 700’, under waterfall. March. 44046. 
Distrib, Europe, United States. 


HANTZSCHIA AMPHIOXYs, Grun. in Cleve § Grun. in Sv. Vet.-Akad. Handl. 
Stockh, xvii. (1880) n. 2. p. 103. 

Tenom, 800', in puddle after rain. Jan. 2839. On roadside ditch after 
rain. Jan. 2911. 

Distrib. Cosmopolitan. 


Nirzscu1a Pauea, W. Sm. Brit. Diat. xi. 89. 
Tenom, 700’, in water oozing from rock. Jan. 2935. 
Distrib. Europe, Japan, tropical Africa, United States. 


NITZSCHIA VERMICULARIS, Grun. Arct. Diat. p. 91. 
Senagong, 1000’, on dead leaves in stream. Jan. 2963. 
Distrib, Europe, United States. 


Nirzscura optusa, W. Sm. Brit. Diat. i. 39, t. 13. £. 109. 
Tenom, 700’, on damp ground. Jan. 2936. 
Distrib. Borneo (Labuan, Kjellman, Cleve) ; Europe, United States. 


NirzscHia sigmMoipEA, W. Sm. Brit. Diat. i. 38, t. 13. £. 104. 
Tenom, 700’, on floating plants in ditch. Jan. 2838. 
Distrib. Europe, Madeira, Japan, United States. 


NITZSCHIA TRYBLIONELLA, Hantzsch in Rabenh. Fl. Eur, Alg. i. 147. 
Tenom, 700’, on floating plants in ditch. Jan. 2838. 
Distrib. Europe, tropical Africa, United States. 


CRYPTORAPHIDIE. 


CycLorELLA OPERCULATA, Kitz. Syn. Diat. 7. t. 1. 
Tenom, 790’, on floating plants in ditch. Jan. 2888. 
Distrib. Europe, United States. 3 
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MYXOPHYCEZ (Cyanophycez). 


COCCOGONEA. 


Curoococcus paLiipus, Wag. Catt. eine. Alg. 46, t. 1. £. 2. 

Sarawak, Matang, pipe-track, among Batrachospermum in ditch. March. 
4412. Cells 7-8 yw broad. 

Distrib. Europe, Africa, India. 


CHroococcus minor, Nig. Gatt. einz. Alg. 47, t. 1 a. £. 4. 

Sarawak, Matang, 1000’, on damp wood. 4406. Cells 3:6-4 4 broad. 
Matang, 700', under waterfall. March. 44046. Cells 3°3 w broad. 

Distrib. Cosmopolitan. 


*SyNEcHOCOCCUS #RUGINOSUS, Ndg. Gatt. einz. Alg. 56, t. 1 B. f. 1. 

Kinabalu, summit, 12,500’, where Kadamaian streams over granite. Feb. 
4211. A broad form, 11-12 mw broad. 

Distrib. Europe, Greenland, N. America, N. Africa, Australia. 


*GL@OCAPSA ARENARIA, Rabenh. Fl. Eur, Alg. ii. 39. 


Kinabalu, summit plateau, 13,000’, onrock. Feb. 4213. Cells 5 u& broad. 
Distrib. Europe and N. America. 


GL@ocaPsa ATRATA, Kitz. Tab. Phyc. i. t. 21. £. 4. 
Sarawak, Matang, 1000’, on damp bank. March. 4401. 
Distrib. Hurope, India, Alaska. 


*GLEOCAPSA ARUGINOSA, Avitz. Phyc. gen. 174. 
Kinabalu, summit plateau, 13,000’, on rock. Feb. 4213. Cells 2-3 » 
broad. 


Distrib. Kurope, N. America, India, Greenland, Porto Rico. 


*GLa@ocaPsa PuNcTATA, Nag. Catt. eine. Alg. 51, t. 1¥. f. 6. 

Kinabalu, summit plateau, 13,000’, on rock. Feb. 4213. Cells 1°5 bs 
colonies 18-22 4. Sarawak, Matang, 2500’, on stones in forest. March. 
4407. Cells 1°6-1°8 w broad, colonies 15-23 w broad. 

Distrib. Kurope, India, tropical Africa. 


“GLG@OCAPSA SANGUINOLENTA, Kiitz. Phyc. gen. 174. 
Kinabalu, summit plateau, rock under water. Feb. 4212. 
Forma minor, cellulis rotundatis, sine tegumentis 2°5-3°5 (4 interdum) p. 


lial i 
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. 
Kinabala, summit, 12,500’, where Kadamaian streams over granite. Asso- 
cated with Stigonema panniforme. March. 4211. 

Liistrib. (species). Europe and Greenland. 


GLa@ocaprsa RupEsTRis, Avitz. Tab. Uehye. tt. 22.4. 25 
Sarawak, Matang, 1000’, on damp bank. March. 4401. 
Distrib, Kurope, N. America, Africa. 


“GL@OTHECE PALEA, Forti, Tab. Phyc. i. t. 20. f. 7. 
Kinabalu, summit plateau, 13,000', scraping on granite. Feb. 4213. 
Cells 3-4 w broad, 7-8 pb long. 

Distrib. Central Europe. 


APHANOOAPSA ELACHISTA, W. 6G. S. West in Journ. Linn. Soc., Bots xxx. 
(1894) 276, t. 15. £9, 10. 

Tenom, 900’, on bark of trees. Jan. 2914. Cells 1:2-2 w, colonies 
mostly 10-12 broad, crowded together. Sarawak, Matang, 1000!, on 
damp bank. March. 4401. Cells 1-6-2°2 w broad. 

Distrib. W. India, British Isles. 


APHANOCAPSA ELACHISTA, W. § G. S. West in Journ. Linn. Soc., Bot. 
xxx. (1894) 276, t. 15. ff. 9, 10, forma conferta, f. nova. A cellulis sub- 
confertis et confertis. Colonies 26-27 p. 


*APHANOTHECE SAXICOLA, dg. Gatt. einz. Alg. 60. 

Kinabalu, summit plateau, 12,500’, where Kadamaian streams over 
granite. Feb. 4211. 

Distrib. Europe, Faeroes, Nova Zembla. 


APHANOTHECE NIDULANS, P. Richter in Botan. Notiser, 1884, 122. 

Tenom, 700’, among Naias in stagnant pool. Jan. 2819. 

Distrib. Hurope. 

*Mrcrocystis marcinaTA, Kitz. Tab. Phyc. i. t. 8. 

Tenom, 700’, in puddle after rain. Jan. 2839. Cells larger than usual, 
3°3-5 ww, colonies 36-46 uw. Kinabalu, summit plateau, 13,000%, on rock. 
Feb. 4213. Cells 2°5-3°5 p, colonies 30-70 p. 

Tnstrib. Europe, N. America, tropical Africa. 

*MerisMopepium Guaucum, Nig. Gatt. eine. Alg. 55, t. 1 dD. £. 1. 

Tenom, 700’, among Naias in stagnant pool Jan. 2819. Kinabalu, 
summit. plateau, 13,000’, on rock. Feb. 4213. Cells after division 4m 
broad and almost pure blue in colour. Sarawak, Matang, on pipe-track, 
among Batrachospermum in ditch. March. 4412. 

Distrib. Europe, India, Greenland, Azores, N. & 8. America, Ceylon, 


N. Zealand, Fuegia, Australia, Hawaii, Mongolia. 


© 
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HORMOGONE. 


OSCILLATORIA ANIMALIS, Ag. in Flora, x. (1827) 6382. 

Melalap, 800', on log in river. Jan. 2767. Cells 3 broad, 1°5 p long. 
Melalap, 800’, green slime on dug-out canoe. Jan. 2768. Cells 33 
broad, 1°5-2°5 long. Kaningau, 1000’, in muddy stream, buffalo wallow and 
notched bamboo. Feb. 2964. Cells 3-4 w broad, 2 w long. 

Distrib. Europe, N. America, Guadaloupe, tropical Africa, Australia. 


OSCILLATORIA GEMINATA, Gom. Monogr. ii. 222, t. 7. f. 6. 

Tenom, 700', in puddle after rain. Jan, 2839. Cells 2°7-3°3 w, sub- 
quadrate mostly. 

Distrib. Europe, N. America, Siam, Sumatra, Central Africa. 


OscrLLaToRIA AGARDHI, Gom. Monogr. ii. 205. 

Tenom, 700’, in puddle after rain. Jan. 2839. Cells 5 w, subquadrate. 
Senagong, 1000’, on dead leaves in river. Jan. 2963. Cells 5-5°5 pw broad, 
subquadrate. 

Inistrib. N. and Central Europe. 


OscILLaToRIA Limosa, Ag, Disp. Alg. Suec. 35 (1812). 

Tenom, 2000’, on hill-rice field. Jan. 2867. Cells 14 broad. Tenom, 
700’, on damp ground. Jan. 2936. Cells 16m broad,5wlong. Kaningau, 
1000’, in muddy stream, buffalo wallow and notched bamboo. Feb. 2964. 
Cells 11-12 broad, 4 long. Sarawak, Matang, 1000’, on damp wood. 
March. 4406. Cells 12°5-13 broad. Matang, 2800', on Sphagnum. 
March. - 4411. 17, broad, a peculiar form with cells sometimes almost as 
long as broad. 

Instrib. Burope, India, Africa, N. and 8. America, Fuegia, Australia. 


OscILLATORIA NIGRA, Vauch. Hist. des Conf. 192, n. 3, t. 15. £. 4 (1803). 

Tenom, 700’, among Acolla in stagnant pool., Jan. 2816. A narrow 
form 7°5 w broad, cells subquadrate. Senagong, 1000’, on stones and dead 
leaves in stream. Jan. 2963. <A similar form. 

Distrib. Europe, N. America, India. 


OscILLATORIA PRINCEPS, Vauch. Hist. des Conf. 190, t. 15. £. 2 (1803). 

Senagong, 1000, on stones and dead leaves in stream. Jan. 2963. 
31-32 w broad, cells 3°5 w long. 

Instrib, Hurope, N. & 8. America, W. Indies, N. Africa, Ceylon, Sumatra, 
Siam, Java, Australia. 
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SPIRULINA SUBTILISsIMA, Miitz. Tab. Plgednts 380 £5 7: 
Tenom, 700’, on sodden dead leaves in forest. Jan. 2815. 
Distrib. Europe, Siberia. 


PHORMIDIUM TENUE, Gom. Monogr. ii. 179, t. 4. f€. 23-25. 

Tenom, 700’, on floating plants in ditch. Jan. 2838. 15 broad. 
Sarawak, Matang, 1000’, on damp wood. March. 4406. Up to 2-44 
broad. 

Distrib. Europe, N. America, Central Asia, Samoa, Franz Josef Land. 


LYNGBYA ARUGINEO-C@RULEA, Gom. Monogr. ii. 142, t. 4. ff. 1-3. 

Melalap, 800’, green slime on dug-out canoe. Jan. 2768. 6-6°5 w 
broad. Old Tenom, 900’, on native path. Jan. 2912. 5-6 w broad. 
Tenom, 900’, on bark of trees. Jan. 2914. 4:4 broad, cells 3-3°5 long. 
Renagong, 2800’, on damp earth. Feb. 3942. Sarawak, Matang, 2800’, 
on Sphagnum. March. 4411. 64 broad. 

Distrib, Cosmopolitan. 


Lynesya Gippst&, West, sp. nov. 

L. filamentis 5-6 w crassis, czespitosis et flexuosis ; vaginis firmis, arctis, et 
hyalinis ; cellulis diametro 14-23-plo longioribus, nonnunquam subquadratis, 
non constrictis inter cellulas, cellula apicali rotundata. 

Hab. Tenom, 700’, on bark of trees. Jan. 2914. 


Lynosya Limnetica, Lemm. in Bot. Centralbl. Ixxvi. (1898) 154. 
Melalap, green slime on dug-out canoe. Jan. 2768. 0°8-0°9 broad, 
cells subquadrate. Tenom, 700', in puddle after rain. Jan, 2839. ly 


broad. 
Distrib. Europe, Java, New Zealand, and Chatham Islands. 


*LynGBYA MuscIVOLA, Zanard, Phyc. Indic. pugillus, 81 (159), no. 68, 
t. 10 p. 1-2. 

Kinabalu, Gurulau spur, 5000’, on damp earth. Feb. 4023. Sheath 
16°5-20 pw, trichomes 18-14 yp, cells 4°5-6°5 long, sheaths smooth. 

Distrib. Borneo (Sarawak, Beccar?). 


LyNGBYA PUTEALIS, Mont. Ann. Sci. Nat. 2 sér. Bot. xiii. (1840) 200. 
Melalap, 700’, on log in river. Jan. 2767. 11°6 broad, cells 2-3 times 


longer. 
Distrib. Ceylon, Antilles, Jamaica, 8. America, Réunion. 
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Lyne@pya suBTiLis, West in Journ. R. Micr. Soc. (1892) 741. 

Tenom, 700’, among sodden dead leaves in forest. Jan. 2815, L6p 
broad, cells up to 3°5 w long. 

Distrib. N. Hurope, Dominica, Sandwich Islands. 


*SyMPLOCASTRUM CusPIDATUM, Forti, in De Toni, Syll. Alg. v. 349.° 

Kinabalu, summit plateau, 13,000’, on rock. Feb. 4213, 2-2-5 broad, 
cells 14-4 times longer. 

Disirib. England, West Indies. 


Inactis HAWAIENSIS Forti, in De Toni, Syll. Alg. v. 357. 

Sarawak, Matang, 1000’, on damp bank. March. 4401. Among Calo- 
thrix fusca, Schizothrix hyalina, &e. Sarawak, Matang, 2800’, on Sphagnum. 
March. 4411. Among Hapalosiphon. 

Distrib. Sandwich Islands. 


SCHIZOTHRIX FUSCESCENS, [iitz. Phyc. gen. 230. 

Sarawak, Matang, 2800', on Didymocarpus leaves. March. 3142. 
2-2°5 broad, cells 2-4 times longer ; 1-3 filaments in a sheath, usually 2. 

Distrib. Kurope, Central Africa, Australia. 


*“SCHIZOTHRIX RUPICOLA, Filden, Am. Alg. Cent. ii. n. 175, 

Kinabalu, summit plateau, 13,000’, on rock under water. March. 4212. 
Cells subquadrate, 4:5 w broad. Sarawak, Matang, 700’, under waterfall. 
March. 44046. Cells subquadrate, 3°5 w broad. 

Distrib. N. America. 


SCHIZOTHRIX HYALINA, Kiitz. Sp. Alg. 320. 

Sarawak, Matang, 1000’, on damp bank. March. 4401. Matted in a 
felt-like manner ; filaments usually 1 broad, cells subquadrate, generally 
3 in a sheath, the latter often 134 broad. Associated with Stigonema panni- 
forme. Matang, pipe-track, in ditch. March. 4410. © Associated with 
Calothrix epiphytica. 

Distrib. Hurope, N. & S. America. 


*MIcROcoLEUs vaGInatus, Gom. in Journ. de Bot. iv. (1890) 353. 

Kinabalu, summit plateau, 13,000',on rock. March. 4213. 4-5 u broad, 
4—6 w long, sheath 55-65 w broad. Sarawak, Matang, 200!, in ditch on bridle- 
path. March. 4405. Sarawak, Matang, 2800/, on Didymocarpus leaves. 
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March. 3142. 3°5-4 w broad, sheath 58-62 pw broad. 
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Another distinct form of Mierocoleus was associated with this with only 2 
to 3 filaments in the sheath, which latter was narrower, 16-20 ~ in diameter, 
filaments not more than 3 w broad and usually 2-3 (sometimes 4) times longer 

. . i) ; 
than broad ; it may represent an earlier stage, 

Distrib. Cosmopolitan. 


* L = - ee? See . , Seas F 
MicrocorEvs VAGINATUS, var, TENUIOR, West, var. nov. Vaginis tricho- 
matibus regulariter angustioribus quam in forma typica, trich. 2°5-3 lat., 
3-4 pz longit. 
Kinakalu, summit plateau, on rock. Feb. 4213. 


*DasyeL@a amorPHA, Berk. Eng. Bot. t. 2941 (1848). 

Tenom, 2000', on hill padi fields. Jan. 2867. Kinabalu, summit 
plateau, 13,000’, on rock. Feb. 4213. 

Distrib. England, Ceylon, United States. 


ANABZNA MINUTA, Borzi, Alghe della Papuasia, 40. 

Tenom, 700’, in puddle, after heavy rain, Jan. 2839. 2-3 broad. 
Sarawak, Matang, 700’, under waterfall. March. 44040. A form not more 
than 16 w broad, 

Distrib. New Guinea. 


ANABZNA VARIABILIS, Kiitz. Phye. gen. 210. 

Sarawak, Matang, 1000’, on damp wood. March. 4406. Up to 654 
broad. 

Distrib. Europe, India, N. & S. America, Sandwich Islands. 


Microcu2xts Tenuissima, W. 5 GS. West, in Journ. Linn, Soc., Bot. xxx. 
(1894) 269, t. 14. ff. 7-11. 

Sarawak, Matang, 1000’, on damp wood. March. 4406. 4 broad. 

Distrib. Ireland ; Dominica. 


Microcuate ropusta, Setch. § Gardn. Alg. N.W. Amer. in Univ. Cal. 
Fubr1903,; 194. 

Sarawak, Matang, 1000’, on damp wood. March. 4406. 18-20 u broad, 
cells 12-12°5 w broad, subquadrate. 

Distrib. “Seattle, Wash.,” N. America. 


PLECTONEMA ORIENTALE, West, sp. nov. 

P. filis intricatis, pseudo-ramis, vaginis luteo-aureis et crassis, 16-20 p lat., 
trichomatibus sruginosis et> lutescentibus, cellulis subquadratis, contentu 
eranuloso, 12-12 p lat. 

Hab. Tenom, 700’, on bark and on “ rentis.” Jan. 2851. 
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ScyroNEMA COACTILE, Mont. in Kiite. Sp. Alg. 305 (1849). 

Sarawak, Matang, 1000’, in running water. March. 4403. Sheath 
18-25 broad, filaments 15-17 w broad, 10-20 yu long. 

Distrib. Antilles, Bourbon ; E. Indies. 


SoyroneMA vARiuM, Kitz. Sp. Alg. 307 (1849). 

Sarawak, Matang, ditch on bridle-path, 200’. March. 4405. Sheath 
10-12 p broad, filament 5-5 w broad. 

Distrib. Borneo. Europe, N. & 8S. America, Sandwich Islands, Ceylon, 
Java, Tahiti, Australia. 


ToLYpoTHRIX SETCHELLI, Collins, Some perf. Alge in Erytrea, v. (1897) 
95, t. 4. ff. 1-5. 

Sarawak, Matang, 1000’, in running water. March. 4403. Sheath 6°6, 
filament 4°3 w, cells quadrate. 

Distrib. N. Africa. 


HAPALOSIPHON InTRICATUS, West & G. S. West in Journ. Linn. Soc., Bot. 
xxx. (1894) 271, t. 15. ff. 16-28. 

Sarawak, Matang, 2800’, on Sphagnum. March. 4411. Filaments and 
branches from 4°5 to 6 broad, heterocysts from 4*2—4—5 broad and up to 
9 wlong. Sarawak, Matang, in mud on pipe-track. March. 4402. 66y 
broad. 

Distrib. Great Britain, Prussia, Dominica. 


HAPALOSIPHON Baron, West § G. S. West in Trans. Linn. Soc. ser. 2. 
Bot. ii. (1895) 835, t. 5. ff. 21-24. 

Sarawak, Matang, 2800’, on Sphagnum. March. 4411. Filaments 
8-10 broad. Matang, 2500’, on stones in forest. March. 4407. 7-10 py 
broad. 

Distrib. Madagascar, India, and Brazil. 


*STIGONEMA MINUTUM, Hass. Brit. Freshw. Alg. 230, t. 67. ff. 3, 4. 

Kinabalu, summit plateau, 13,000’, on rock. Feb. 4213. A form with 
the branches not crowded ; filaments 20-22 w broad, cells 11°5-13 w broad. 

Jnistrib. Europe, India, Central Africa, N. & S. America, Sandwich 
Islands, Dominica, Java. 


*STIGONEMA OCELLATUM, Thur. Ess. 380. 
Kinabalu, summit plateau, 13,000’, on rock. Feb. 4213. Filaments 


25-28 pw broad. 


NORA, ay qe os |. BUN & i E oo : 
Instrib. Hurope, N. America, Sandwich Islands, Dominica, Antilles, 


Japan, N. Caledonia, Australia, Tasmania. 
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*STIGONEMA PANNIFORME, Airchen. Algenjl. Schlesien, 230. 

Kinabalu, 12,500’, on granite, under Kadamaian. Feb, 4211. Kinabalu, 
summit plateau, 13,000’, on rock under water, Feb. 4212. Associated with 
Gleocapsa sanguinolenta. Sarawak, Matang, 1000’, on damp bank. March. 

4401. Associated with Schizothrix hyalina. Sarawak, Matang, 2800!, on 
Sphagnum. March. 4411. Associated with Hapalosiphon intrivatus. 
Sarawak, Matang, 700’, under waterfall. March. 44045. 

Distrib. Europe, N. & S. America, Dominica, Hong Kong, Ceylon, Cape 

of Good Hope, Madeira, and Australia. 


CALoTHRIX Fusca, Born. § Flah. Rev. i. 364. 

Sarawak, Matang, 1000’, on damp bank. March. 4401. Uprtort so 
broad ; among Stigonema panniforme and Schizothrix hyalina, 

Distrib. Europe, N. & 8. America, W. Indies, Fuegia, Hawaii, Africa, 
India and Ceylon. 


CaLoTHRIX EPIPHYTICA, West § G. S. West, in Journ. Bot. xxxv. (1897) 
240. 

Sarawak, Matang, 2800’, on Sphagnum. March. 4411. Filaments 7 
broad ; trichomes 5-5°5 w broad ; among Stigonema panniforme. Sarawak, 
Matang, pipe-track, in ditch. March. 4410. Filaments 5-7 broad ; 
trichomes 3°5 « broad ; among Schizothrix hyalina. 

Distrib. W. Africa, W. Indies, 8S. America, Iceland. 


EXPLANATION OF THE PLATES. 


PLATE 1. 


Map of British North Borneo, giving localities of previous and present collections, with 
inset-tracing from Admiralty map of Kinabalu area. 


[In the inset-tracing from the Admiralty map the Kadamaian river is given as oe 
Kolupis. This agrees with Low (2. p.9) and St. John (7. p. 869). Whitehead (16. p. 159), 
Little (15. p. 154), Haviland (17. p. 73), and Maxwell (19. p. 63), on the contrary, all refer 
to this river as the Kadamaian, and I have therefore followed the majority, calling that 
branch of the Tampussuk which rises on the granite core or highest portion of Kinabalu, 


Kadamaian, throughout this paper. | 
PLATE 2. 


Summit of Mount Kinabalu, by Capt. Learmonth, R.N. 


PLATE 3. 
Sigmatochilus kinabaluensis, Rolfe. 


A. Flower. B. Labellum. C. Part of same. D. Column. 
K. Anther. ¥, Pollen masses. 
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PLATE 4, 


Dacrydium Gibbsie, Stapf. 


A-C, Young strobili (B in longitudinal section). D. Two-seeded strobilus. E & F. 


Its components. G. Immature seed with fertile bract and ovuliferous scale, corresponding 
to E. TH. Same with the seed removed. I. Same as H, in longitudinal section. J. Fruiting 
strobilus with supporting bracts. K. Same with most bracts removed. L—N. Same in 
various positions with all the bracts removed. O. Same in longitudinal section. P. Ovuli- 
ferous scale of L-N with the seed removed. 0r., barren bracts; f.br., fertile bract; 0.s., 
ovuliferous scale; 0., ovule ; s., seed. ~ 


The following photographs are reproduced by kind permission of Dr. Foxworthy, of the 
Manila Bureau of Science. 


PLATE 5. 


Fig. 1. Kinabalu, western view from Kotabelud. Cleared sandstone hills with the 
Tampussuk plains and river in the foreground. The Maraiparai spur is shown to 
the left, terminated by the peaked mountain of Saduk Saduk (Nokok). 

Fig. 2. Kinabalu, zulap at Kamburangau, 7500’, showing Gileichenia glauca and Dipteris 
conjugata in the foreground with Leptospermum flavescens behind. —Patersonia sp. 
roof the zulap. 


PLATE 6. 


Fig. 3. Kamburangau, 7500’, showing trees of Dacrydium Gibbsie and Leptospermum 
Jhavescens. 

g. 4, Vegetation of mossy forest above Kamburangau, 7500-8000’. Rhododendron Lowit 
and R. stenophyllum, with Calamus Gibbsianus, Arundinaria Gibbsie, and epiphytic 
orchids in the foreground. 


PLATE 7. 


Fig, 5. Exposed granite core, 11,000’, showing dwarf sub-summit forest. 


Fig. 6. Granite plateau, 13,000’, showing piled up slabs of granite. Coprosma Hookert in 
the foreground, 
PLATE 8, 
Fig. 7. Summit, 13,000’, one of the peaks. 


Fig. 8, Summit, looking across the edge of the abyss, from Low’s Peak. Granite terrace to 
right. Discoloration of rock shown, but no vegetation. 
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The African Species of Crotalaria. By Epmunp G. Baker, F.L.S. 
(By permission of the Trustees of the British Museum.) 


(PLaTES 9-14.) 
{Read 19th June, 1913.] 


Historicat [nrropuction. 


THE genus Crotalaria, the name of which is derived from KpoTadov, a 
castanet, appears in Linnzus’s ‘Genera Plantarum,’ ed. 1. p. 218 (1737), 
but is there quoted as coming from Dillenius (Hort. Elth. 1732). The 
latter author figures two species, Crotalaria perfoliata folio, t. 102. fig. 122, 
and Crotalaria lotifolio flore parvo variegato, t. 102. fig. 121; the latter of 
these is a true Crotalaria, as the genus is now understood, but the former 
is generally considered to belong to the genus Baptisia and is B. perfoliata, 
R. Br., in Aiton, ‘Hortus Kewensis,’ ed. 1. iii. p. 5 (1811). Linnzeus in 
‘Species Plantarum’ ed. tr. pp. 714-716 (1753) has 13 species in Crotalaria, 
. but before this date we find figures of plants belonging to this genus in the 
works of various botanists. 

Hermann in 1687 (Hort. Acad. Lugd.-Bat.) figures four — Crotalaria 
asiatica frutescens trifolia floribus luteis amplis (p. 197)=C. laburnifolia, 
Linn. ; Crotalaria asiatica folio singulari verrucoso floribus caruleis (p. 199) 
=C. verrucosa, Linn. ; Crotalaria asiatica, folio singulari cordiformi, floribus 
luteis (p. 201)= C. retusa, Linn.; and an American species, Crotalaria hirsuta 
minor americana sagittata (p. 203). 

Rheede, in his ‘ Hortus Malabaricus,’ ix. (1689), figures on t. 25 a plant 
he calls Tandale-Cotti, on t. 27 another, Nella-tandale-Cotti, and on t. 28 
one, Wellia-tandale-Cotti ; these three being now known as C. retusa, Linn., 
C. laburnifolia, Linn., and C. quinguefolia, Linn. 

Plukenet, in his ‘Almagestum,’ p. 122, t. 169. fig. 5 (1696), has a 
Crotalaria benghalensis foltis geniste subhirsutis, which is now known as 
C. juncea, Linn., whilst Sir Hans Sloane, in his ‘ History of Jamaica,’ ii. 
t. 176. figs. 1, 2 (1725), depicts Crotalaria trifolia fruticosa, foliis glabris, 
flore luteo viridi minore, which is now known as C. lotifolia (latifolia 
sphalm.), Linn., and of which there is a specimen in the Sloane Herbarium 
at South Kensington, vol. vi. p. 5. 

In 1737 J. Burman figured in his ‘Thesaurus Zeylanicus,’ tab. 34, 
Crotalaria foliis solitariis ovato-acutis, caule sulcato, which is C. verrucosa, 
Linn. In 1760 Linnzeus published his ‘ Plante African: Rariores,’ ae 
he has three species of Crotalaria, but they are not now retained in this 
genus ; and the same may be said of the four species described by Bergius, 


in 1767, in his ‘ Descriptiones Plantarum ex Capite Bonz Spei.’ 
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The literature dealing with the African species of this genus is very 
extensive and very scattered, but it may be well briefly to refer to some ‘of 
the more important publications. 

In 1786, Lamarck, in his ‘ Eneyclopédie Meerodique” enumerates 37 species, 
dividing the genus into (a) Feuilles simples, (b) Feuilles ternées ou digitées ; 
but several of the African species described are now placed in the genus 
Rafnia. One curious plant described by this author is C. aspalathoides, 
of which further material is desirable. In 1794 Thunberg enumerates 10 
species in his ‘ Prodromus Plantarum Capensium,’ but most of these are now 
likewise relegated to other genera. Dryander, in Aiton’s ‘ Hortus Kewensis,’ 
ed. 1. vol. iii. p. 20, describes C. pallida and C. azillaris, the latter being an 
earlier name for C. Hildebrandtii, Vatke. In 1825, De Candolle published 
the second volume of his ‘ Prodromus.’ He gives short descriptions of 
137 species, among which are the following novelties from Africa :— 
C. acuminata, DC., C. spartioides, DC., C. striata, DC., C. Perrottetia, 
_ DC., C. eylindrocarpa, DC., C. podocarpa, DC., and C. Willdenowiana, DC. 
(=C. genistoides, Willd., non Lam.). The last species is an Indian plant 
and wrongly ascribed to the Cape. Jn the following year Desvaux [ Ann. 
Sci. Nat. sér. 1 (1826), p. 407] described the genus Clavulium, but this is 
C. laburnifolia, Linn., one of the oldest species of the genus. 

In 1832 Guillemin and Perrottet (Florze Senegambie Tentamen) described 
the genus Chrysocalyx, which, following several other authors, I have con- 
sidered as a section, characterised by having the petals generally the same 
length as the calyx, or shorter, and by the calyx being somewhat bilabiate 
and having very conspicuous bracteoles. 

At the commencement of 1836 two elaborate works on Cape Leguminosze 
appeared, written at one and the same time by different botanists without 
any communication with each other—Hrnst Meyer’s ‘Commentationes de 
Plantis Africse Australis, and Ecklon and Zeyher’s ‘ Enumeratio Plantarum 
Africee Australis.” These were actually published so nearly at the same 
moment that it became a matter of controversy which should have priority. 
At a later period in ‘ Linnea,’ vol. xiii. (1839) pp. 449-543, Dr. Walpers 
attempted to consolidate into one enumeration all the Cape species published. 
Dr. Meissner, in Hooker’s London Journal, vol. ii. (1843) p. 60, published 
Krauss’s Cape Plants with considerable care and exactness. In the same 
volume there is a much more important paper, Bentham’s “ Enumeration of 
Asiatic and Central and South African Leguminosee,” where 140 species of 
Crotalaria are enumerated. 

Bentham, following the lines previously indicated, first by Lamarck 
and subsequently by Wight and Arnott, arranged the species in groups 
characterised chiefly by foliage and habit. The following are his main 
divisions :—Series 1. Stmpricirotia. Folia simplicia nec in petiolo articulata. 


‘ 
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Series IT. Fourotara. Folia terna‘ vel rarius solitaria vel omnia quina vel 
septena. : 

A. Richard published his account of the Flora of Abyssinia in 1847, 
describing the 21 species occurring in that country ; and in 1861-62 Harvey, 
in the ‘Flora Capensis,’ gives descriptions of 24 then known to occur 
in South Africa. Of these species, C. spartioides, DC., C. lanceolata, 
K. Meyer, (C. Burkeana, Benth., C. striata, DC., C. globifera, E. Meyer, 
C. platysepala, Harvey, C. capensis, Jacq., and C. natalitia, Meissner, are 
now known to occur also north of the Equator. The number of species, 
therefore, restricted to South Africa is much smaller than in the genus 
Indigofera, where we have a large number endemic south of the Equator. 

In 1862 Klotzsch described the collections of Peters in Peters’s 
Mozambique Flora; and in 1871, in Prof. Oliver’s ‘Flora of Tropical 
Africa,’ my father (J. G. Baker) described the 106 species then known to 
oceur within the limits of the area of the Flora. Here for the first time the 
very rich collections made by Welwitsch, in Angola, are described. It 
may be interesting to note the distribution of these 106 species in the 
main geographical divisions adopted in the Flora; 33 of these occur in 
Upper Guinea, 39 in Nile Land, 52 in Lower Guinea, 19 in Mozambique 
District, and 4 in South Central Africa. Most of the species from§ Lower 
Guinea are from Angola; it therefore appears that Angola is richer in 
species than any other portion of Africa. 

With comparatively trifling alterations I retain most of the species there 
described, the principal exceptions being that C. cylindrica, A. Rich., has 
as the older name to take the place of C. tigrensis, Baker; C. Onobrychis, 
A. Rich., is perhaps only a subspecies of C. astragalina, Hochst. ; C. elata, 
Welw., appears to me to be hardly specifically distinct from C. lachno- 
carpa, Hochst. ; and C. ramosissima, Baker, must become C. huillensis, 
Taubert, as there is an earlier C. ramosissima, Roxb. 

Shortly after the publication of the ‘Flora of Tropical Africa,’ Franchet 
described the plants collected in Somaliland by M. Revoil, among them 
many Crotalarias. . Unfortunately he called one of his species C. argyrea, 
a name previously used by Welwitsch for a different plant. He also 
published C. dumosa, which is synonymous with C. Jamesii, Oliver ; and 
. C. petiolaris, an ally of C. laburnifolia, Linn., of which a southern variety 
occurs in the Transvaal. 

In 1878 and 1879 Vatke published the plants collected by Hildebrandt in 
_the ‘(Esterreiche Botanische Zeitung,’ enumerating 24 species, 4 being 
novelties; and in 1892 Drs. Engler and Taubert described the Crotalarias 
in the ‘ Hochgebirgs Flora des Tropischen Afrika,’ but one of the species 
described by Taubert, C. hilimandscharica, is synonymous with the earlier 
CG natalitid, Meissner. In 1894, in Engler’s ‘Ueber die eke der 
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Vegetation von Usambara und den angrenzenden Gebiete,’ there are 
13 species mentioned as occurring in that region, amongst them the very 
fine C. grandibracteata, Taubert, an ally of C. laburnifolia, Linn., but easily 
distinguished by the large bracts. Also noted as occurring there are 
C. Hildebrandtii, Vatke, C. polychotoma, Taubert, and C. Holst, Taubert 
but, as already stated, C. Hildebrandtii, Vatke, is C. avillaris, Dryander, and 
I think it is hardly advisable to separate C. polychotoma, Taubert, from 
C. microcarpa, Hochst., or C. Holstii, Taubert, from C. Ti homsoni, Oliver. 

In 1895, Dr. Taubert in Hngler’s ‘Pflanzenwelt Ost-Afrikas,’ Theil C, 
pp- 204-207, gives a useful list of the members of this genus occurring 
on the eastern side of the Continent. There are 56 species mentioned, of 
which 15 are novelties. These latter include C. imperialis, Taubert, and 
C. megistantha, Taubert, allies of C. agatiflora, Schweinfurth, this series 
having the largest flowers among the African species, with very longly 
stipilate pods. Dr. Taubert uses the Groups adopted in the ‘Flora of 
Tropical Africa.’ 

In 1896, Part I. of Hiern’s Catalogue of African Plants, collected 
by Welwitsch, appeared, in which the notes made by this excellent collector 
on his very fine Angolan collections are published. Also in the year 1896 
Dr. Schweinfurth published in the Bull. Herb. Boissier, Appendix, vol. ii., 
the determinations of the Leguminosz collected by him in Arabia and 
Hritrea. In the same year Dr. Taubert,in Engl. Jahrb. xxiii., described 
some new species. He there states that he considers C. fiorida, Welw., 
and C. globifera, EH. Meyer, as synonymous, but I have compared types of 
both these plants and they appear quite distinct, both in inflorescence and 
character of pod. 

Dr. Schinz, in 1900, in ‘ Die Pflanzenwelt Deutsch Siid-West Atricas’ 
(Mém. de L’herb. Boiss. no. 1), gives a valuable enumeration of the plants 
of German South-West Africa, describing several novelties, but I hardly 
think it desirable to retain C. apiculata, Schinz, as specifically distinct 
from C. platysepala, Harvey, whilst C. Pechueliana, Schinz, is synonymous 
with C. argyrea, Welw. non Franchet, and the affinity of C. Belekit, Schinz, 
is rather with C. podocarpa, DC., than with C. natalitia, Meissner. 

In 1903 Gn Bull. Herb. Boiss.) Dr. Schinz published 5 species from 
German South-West Africa. These were re-published in 1907 (Vierteljahr. 
Nat. Ges. Ziirich) with certain additions. 

In 1908, in the Ann. del R. Inst. Bot. Roma, Dr. Pirotta published 
the ‘ Flora della Colonia Eritrea,’ the Leguminosee being by Dr. Chiovenda. 
It is interesting to find C. Deflersii, Schweinf., here recorded for Eritrea, 
but I am doubtful about the plant recorded as C. cylindrica, A. Rich. 
This species is the same as C. tigrensis, Baker, but is not C. carinata 
Steudel apud Schimper, no. 772, which is referred to it by Dr. Chiovenda, 

In 1909 Th. and Héléne Durand, in ‘Sylloge Flore Congolane,’ 
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enumerated the 34 species then known from that region, many of them 
described by Dr. De Wildeman in the ‘Annales’ of the Congo “Museum ; 
but the number of species now known is somewhat larger, thanks principally 
to the labours of T. Kiissner, M. Bequaert, and the Rev. F. Rogers. 

The plant enumerated in the ‘ Sylloge’ as C. spartea, R. Bre is C. glauca, 
Willd., but by a curious coincidence the true C. spartea has recently 
been collected in the Congo Region ; C. lanceolata, E. Meyer, is in part 
C. intermedia, Kotschy ;_ C. Descampsii, Micheli, is a very close ally 
of C. nytkensis, Baker, and C. dubia, De Wild., appears hardly to be 
specifically distinct from C. prolongata, Baker. 

There are, in addition to the above, a number of other descriptions of 
plants of this genus, principally by Kotschy, Dr. Schweinfurth, Dr. Taubert, 
Dr. Harms, and my father, to which I have referred in the body of the 
paper. 


EXTERNAL MoRPHOLOGY AND CLASSIFICATION. 


The Genus Crotalaria belongs to the Tribe Genisteze of the Papilionacese. 
The flowers are zygomorphic and of the ordinary Papilionaceous type, the 


' posterior petal being the Standard or Vexillum, the lateral petals the Wings 


or Ale, and the two anterior being connate to form the Keel or Carina. 

There is considerable diversity of habit within the limits of the genus. 
Some species, such as C. Kdssneri, Bak. fil., and C. parvula, Welw., are 
dwarf, erect, or suberect annuals ; some, like C. Bawmi, Harms, are pros- 
trate annuals ; some, like C. psammophila, Harms, are annuals about 1 metre 
high. Numerous species are suffruticose. C. dumosa, Franchet, is a little 
shrub. Many of the species are tall shrubs such as C. agatijlora, Schweinf., 
C. imperialis, Taubert, and C. Engleri, Harms, reaching 3-4 metres high 
or more. Some of the African species are spinescent. 

The stipules are organs of great importance for taxonomic purposes. 
In some species they are very small or completely obsolete, e.g., in 
C. striata, DC., in others they are always setaceous; sometimes they are 
lanceolate, while in some species they are foliaceous and may be either 
sessile or petiolulate; sometimes they are semilunate, as for instance in 
C. verrucosa, Linn. 

The leaves are either simple or trifoliolate, or rarely 3—4-foliolate, or 
5-foliolate as in C. cleomifolia, Welw. and C. Burkeana, Benth. ; but I have 
not retained the Group Multifoliolate, since in C. cleomifolia for instance the 
leaves are also sometimes trifoliolate, and C. Burkeana, Benth., is so clearly 
an ally of the 3-foliolate C. polysperma, Kotschy, it seems advisable that 
in the sequence these species should closely approximate to one another. 

In the calyx the lobes are generally free and either equal in length to, 
or longer than, the calyx-tube ; they are generally either lanceolate, or 
triangular, or ovate. In C. platysepala, Harvey, they are broad and suddenly 
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apiculate. In C. agatiflora, Schweinf., and its allies the four upper lobes 
are connate in two pairs. Sometimes the calyx is more or less bilabiate, as in 
Sect. Chrysocalycine. C. Seemeniana, Harms, has curious broad upper lobes. 
In C. platycalyxz, Steud., the upper lobes are foliaceous. The petals vary 
much in size, and, the carina especially, much in shape. In C. minutissima, 
Bak. fil., and C. bongensis, Bak. fil., the flowers are 3°5-5 mm. long, while 
in C. agatiflora, Schweinf., and its allies the flowers are 35-55 mm. long. 
A point of considerable interest is that the same type of flower is associated 
with the same type of pod; thus the type of flower of C. agatiflora with 
large flowers, with obliquely rostrate carina considerably longer than the 
alee, is always associated with a very longly stipitate pod, while in C. lachno- 
carpa, Hochst., with which I have associated C. elata, Welw., we have quite 
a different type of flower; the carina is dorsally rounded, the rostrum much 
shorter, and flowers of this type are associated with sessile or subsessile, 
oblong or oblong-cylindrical pods, densely clothed with a thick tomentum. 
Then we have the type of flower of C. polysperma, Kotschy, with a long 
calyx with conspicuous bracteoles at the base, the teeth being much longer 
than the tube, the corolla about equalling the calyx ; this type of flower is 
always associated with a very hairy, or pilose, egg-shaped pod. A very 
common type of flower in this genus is one in which the petals ‘are distinctly 
longer than the calyx, the conspicuous feature being that the carina is bent 
dorsally at an angle approaching a right angle, the rostrum is long and 
straight, the pod is sessile or shortly stipitate, and if the flower be small it 
is generally globose or subglobose, if larger the pod is generally eyg-shaped. 
Again we have the type of flower found in C. glauca, Willd., where the petals 
are distinctly longer than the calyx, the carina is dorsally rounded, the standard 
is recurved; this type of flower is associated with a linear-oblong stipitate 
pod. In C. farcta, R. Br., the corolla is yellow, longer than the calyx, the 
carina dorsally rounded, the pods in this species and its allies are slightly 
curved, and the seeds inside are embedded in silky hairs or wool. In the 
group characterised by the type of flower found in C. intermedia, Kotschy, 
and its allies the pods are cylindrical or oblong-cylindrical. 

The bracts and bracteoles are usually small, and the bracteoles are either 
situated on the calyx or on the pedicel. In C. polysperma, Kotschy, and its 
allies the bracteoles are conspicuous. In C. platycalyx, Steudel, there are 
two large ovate bracteoles below the calyx. Rarely, as in C. grandibracteata, 
Taubert, the bracts are large. In the Sect. Chrysocalycine the bracteoles 
are narrow and conspicuous. 

The flowers are generally arranged in lateral or terminal racemes which 
are either dense or lax, sometimes short, sometimes long. In some species the 
flowers are in densely flowered capitula; more rarely the flowers are solitary 
or, geminate at the end of a long peduncle. It does not seem advisable to 
retain the Sect. Oliganthz, as the exact limits are most difficult to define 
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_ and in some species the flowers are sometimes in racemes, sometimes solitary. 
Rarely the racemes are subumbellate. Occasionally the inflorescence, as in 
C. polyantha, Taubert, is paniculate. 

The pods vary from being one-seeded, globose, and sessile, to many- 
seeded, oblong, or oviform, or cylindrical, and are either sessile or stipitate. 
They are invariably turgid, and it does not seem advisable to place in 
this genus any plant which has not a distinctly inflated pod. This rule has 
not been adhered to invariably. The pods are either glabrous, or pubescent, 
or tomentose, or pilose. In Sect. Farcte they are filled with wool or silky 
hairs. 

The seed in this genus is also of considerable importance for taxonomic 
purposes. The seeds of a certain number of species have recently been 
carefully investigated by Dr. Louis Capitaine *. They are generally oval 
or ear-shaped, the campylotropy of the ovules being here very accentuated. 
Dr. Capitaine divides the seeds he investigated into two series :—A. Seeds 
in which the radicular prominence is more or less circinate, or having the 
form of an overhanging boss or projection. B. Seeds in which the radicular 
_ prominence is feeble. In series A come C. retusa, Linn., C. striata, DC., 
C. laburnifolia, Linn., C.incana, Linn. In series B, C. verrucosa, Linn., ete. 

The earliest attempt to classify this large genus was by Linnzeus in 1753 
(Sp. Pl. ed. 1. p. 714); he subdivided it into A. Folis simplicibus and 
B. Foliis compositis, divisions which have been adopted by nearly all 
subsequent authors. De Candolle in 1825 (Prod. vol. ii.) follows Linnzeus 
with further subdivisions ; but Endlicher (‘ Genera’ in 1836-40) relied 
entirely upon the character and shape of the pods for his sections, and as pods 
are not always present, I have not thought it advisable to rely entirely on 
characters drawn from the fruit. A most important contribution towards 
the classification of the genus appeared in 1834, in Wight and Arnott’s 
‘Prodromus,’ the main divisions being founded on the leaves, but there 
are twelve subdivisions founded on characters drawn from the habit, the 
character of the stipules, pod, ete. Another most important paper, as already 
stated, was published by Bentham in Hooker’s ‘ London Journal of Botany ’ 
in 1848, in which the author, following on the lines of Wight and Arnott, 
relied mainly on foliage and habit to characterise his groups. Harvey, in the 
‘Flora Capensis’ (in 1861-62), adopted three groups :—(1) Simplicifolize, 
(2) Oliganthe, (3) Racemose ; but while these groups are fairly satisfactory 
when dealing only with the South African species, they do not seem 
applicable when dealing with all the African species, as we have plants such 
as C. lukwangulensis, Harms, and C. ukingensis, Harms, which sometimes 
have solitary flowers and sometimes have flowers in racemes, and thus the 
same plant would have to be both in Oliganthe and Racemose. My father, 


* ‘Les graines de Légumineuses,’ p. 28, etc. 
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in the ‘Flora of Tropical Africa,’ has seven groups :—(1) Simplicifolize, 
(2) Spheerocarpe, (3) Oliganthe, (4) Chrysocalycinee, (5) Oocarpe, 
(6) Cylindrocarpz, (7) Multifoliolatee. 

I have adopted Simplicifolize and Spheerocarpz exactly as defined in this 
Flora, the first being plants with entirely simple leaves, the second being 
plants with trifoliolate leaves or rarely trifoliolate and simple ‘leaves, with 
globose or subglobose pods, and always small or rather small flowers. 
The Oliganthz for reasons just stated I do not adopt as a section, but as a 
subsection. The Sect. Chrysocalycinze I have adopted as used by Bentham. 
It was founded on the genus Chrysocalyx, Guill. & Perr., and as a very 
anomalous species [ include C. nigricans, Baker, with broad and not, as usual, 
narrow bracteoles. The exact limits of the Oocarpze I find too difficult to 
define, but I have resuscitated Bentham’s Group Farcte for plants in which 
the seeds are embedded in wool in the pods, and I use the Sect. Spinosee 
for C. spinosa, Hochst., and its allies, while in Kucrotalaria I have placed 
nonspinose plants with 3—5-foliolate leaves, with oblong, oviform, or cylin- 
drical pods in which the seeds are not embedded in wool. 


On THE DELIMITATION OF THE GENUS Cror4caRLA. 


Perhaps the four most important points for distinguishing the plants of 
this genus are:—(a) The generally free calycine lobes, (6) the rostrate 
carina, (c) the monadelphous stamens, and (d) the inflated pod; any 
departure from this structure is a factor which tends to disturb homogeneity. 
Besides these points there is the character of the inflorescence which, 
however, is subject to considerable variation. 

A certain number of plants which have been described as Crotalarias do 
not conform to all the above requirements, and it is a matter in which there 
might be considerable difference of opinion as to which should be retained 
and which should be excluded. 

Beginning with the calyx, we have a series containing C. agatiflora, 
Schweinf., C. Erlangeri, Harms, C. imperialis, Taubert, C. Dawei, Bak. hee 
etc., in which the four upper lobes of the calyx are connate in two pairs. 
I think there is no doubt that these plants must be included, as the pods of 
those species as far as they are known are inflated and stipitate. These 
species are in fact allied to C. laburnifolia, Linn., but the carina is of rather 
a different shape and the flowers are larger. Then occasionally we have 
plants in which the carina is blunt and not sharply rostrate—for example, 
C. purpurea, Vent. This is a curious species with purplish flowers, but 
I have followed Harvey, though with some hesitation, in including this 
plant. 

In my opinion a distinctly inflated pod is an essential character, and as 


the pod of C. leptocarpa, Balf. fil. (Botany of Socotra, t. 14 A), is not at all 
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inflated or tumid, and the valves are quite thin and membranous, I would 
exclude this species. 

Another doubtful plant is the species originally described as Crotalaria 
lenticula by BE. Meyer. This is an interesting little plant, with solitary 
flowers opposite the leaves, and a distinctly rostrate carina ; the four upper 
lobes of the calyx are not connate in two pairs, and the lowest lobe is 
distinctly narrower than the rest. When describing this species HK, Meyer 
added the following note :—‘‘ Legumen magis compressum quam ullius alius 
Crotalariz mihi note sed carina angulo fere recto longe rostrata una cum 
staminibus monadelphis aut Crotalariis inserere aut peculiare genus condere 
cogunt.” Bentham, however, transferred it to the genus Lotononis pre- 
sumably on account of the somewhat compressed pods, and I have followed 
him in considering it a species of this genus, but it certainly has affinity 
with C. sparsiflora, EB. Mey., which I am retaining in Crotalaria. The exact 
limits between Crotalaria and Lotononis are difficult to define. They may, 
perhaps, be best summarised as follows :— 


Crotalaria. Lotononis. 

Calyx-lobes free or sometimes subbilabiate, Calyx subunequally 5-fid, the lowest lobe 
the upper lip bifid, the lower trifid, narrower than the rest, the four upper 
rarely four upper lobes connate in two lobes approaching in pairs, rarely quite 
pairs. separate. 

Carina rostrate, very rarely obtuse. Carina obtuse or acute. 

Inflorescence various. Inflorescence various, racemose, umbellate, 

capitate, or with solitary flowers. 

Pod turgid, of various shapes. Pod oblong or linear, more or less com- 

pressed. 


Besides Lotononis lenticula, Benth. (Crotalaria lenticula, KH. Mey.), the 
following plants have a rostrate carina, but the pod of those in which the 
fruit is known is not as inflated as is usual in Crotalaria, or the inflorescence 
is not satisfactory for this genus. I have therefore decided not to include 
the following :—Lotononis perpleaa, Wekl. & Zeyh. (Crotalaria perplewa, 
BE. Mey.), Lotononis micrantha, Bentham (Crotalaria micrantha, KH. Mey.), 
Lotononis acutiflora, Benth. (Crotalaria quinata, H. Mey.), Lotononis nama- 


quensis, Bolus, Lotononis arenicola, Schlechter. 


MATERIAL. 


The work on this paper has principally been done at the National 
Herbarium at South Kensington, with which I am officially connected ; 
but I have paid frequent visits to the Kew Herbarium, and I have to thank 
Sir David Prain, F.R.S., and Dr. Stapf, F.R.S., for permission to work 
there. Thanks to the courtesy of the Trustees of the British Museum, I had 
the opportunity of working at the Herbaria at Berlin, Brussels, and Paris, 
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and I have to thank the Directors of those establishments, and also Dr. Urban 
and Dr. Harms, for their kindness and courtesy, and especially to thank 
Dr. Schinz for the kind loan of his unrivalled collections from German 
South-West Africa. When at Berlin I also had the opportunity of consulting 
Dr. Schweinfurth’s very fine collections from Bongoland and Niamniamland ; 
and at Paris, thanks to the courtesy of Dr. Lecomte, I have been enabled to 
study the types of Lamarck’s Herbarium. 

I have also to thank my friends Mr. Spencer Moore, Mr. N. H. Brown, 
and Mr. I. A. Sprague for kind help, and I am indebted to Miss R. M. 


Cardew for the drawings. 


Summary OF REsuuLts. 


In this paper I have given short descriptions of the 309 species known to 
me as occurring in Africa. Of these, 40 belong to the Sect. Simplicifoliz, 
66 to the Spheerocarpze, 7 to the Chrysocalycinee, 4 to the Spinosee, 5 to the 
Faretse, 25 to Hucrotalaria subsect. Grandifloree, 62 to subsect. Mediocri- 
floree, 49 to subsect. Parvifloree, 33 to subsect. Oliganthe, 18 to subsect. 
Stipulosee. 

The genus extends from Hgypt and the Sudan and the Sahara in the 
north, to Cape Colony in the south. The-species occurring in Egypt are 
C. egyptiaca, Benth., and C. thebaica, DC., two shrubby plants belonging to 
the Simplicifolize, with a subephedroid habit, not allied to any other African 
species except C. arenaria, Benth. 

C’. Sahar, Cosson, from the Sahara, is also a species without any distinct 
alliance to any other African member of the genus. ; 

There are 76 novelties described, but some of these are species which I 
found at Berlin, with MS. names by Dr. Taubert or Dr. Harms. Of these 
novelties, 9 belong to the Sect. Simplicifoliae, 21 to the Spheerocarpze, 1 to 
the Spinosee, 45 to Eucrotalaria. 


PROPERTIES OF THE GENUS. 


Several species of this genus have a most injurious effect on stock. 
This has been discussed by Mr. J. Burtt Davy * in his paper “ Notes on 
Crotalaria Burkeana and other Leguminosee causing Disease in Stock,” 
and in a paper “Hine neue, fiir das Vieh gefihrliche Crotalaria-Art aus 
Deutsch Ost-Africa (C. Zimmermannii), von HE. G. Baker, mit einem Zusatz 
liber giftige Crotalarien Ost-Africas, von Dr. Harms” ¢. The interesting 
point to notice is that the species possessing injurious properties are all 
nearly allied to one another. The species are C. Zimmermannii, Bak. fil., 
C. polysperma, Kotschy, C. Burkeana, Benth., and perhaps C. Quartiniana, 
A. Rich. 

* South African Journ. of Science, viii. (April 1901) p. 269. 
+ Notizblatt Konig]. Bot.-Garten, Band yi. (1918) No. 53, pp. 66-69. 
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DEFINITION OF THE GENUS. 
CROTALARIA, . 
Dill. ex Linn. Gen. Pl. ed. 1. (1737) p. 218, pro parte; Linn. Sp. 
Plantarum, ed. 1. (1753) p. 714, pro maxima parte ; Kndlicher, Genera, 
No. 6472, pro parte (1836-40); Benth. & Hook. fil., Genera Plantarum, 
i. p. 479; Taubert in Engler & Prantl, Pflanzenfamilien, iii. 3. p- 226 
(1871); Dalla Torre & Harms, Genera Siphoncgamarum, No. 3669. 
Clavulium, Desy. in Ann, Se. Nat., sér. 1, ix. (1826) 407. 
Chrysocalyx, Guill. et Perrottet, Fl. Seneg. Tent. 157, t. 43 (1832). 
Maria-Antonia, Parlatore, Maria- Antonia, nov. gen. Legum. (1844), cum icon. 


Phyllocalyx, Hochst. ex A. Rich. Fl. Abyss. i. 160, t. 34 (1847). 


Calycis tubus seepissime oblique campanulatus ; lobi liberi, subeequales, 
lanceolati vel deltoidei, tubo seepius longiores interdum breviores vel rarius 
2 superiores et 3 inferiores plus minus connati, vel 4 superiores per paria 
subcohzrentes et lobus inferior quam alii angustior, rarissime calycis lobi 
superiores majores et foliacei. Corolla calyce seepius longior, rarissime 
brevior. Vewillum orbiculatum vel ovatum, dorso glabrum vel pubescens 
‘vel hirsutum, basi szepissime unguiculatum, et supra unguem seepe bicallosum. 
Ale carina seepius breviores. Carina ambitu et longitudine maxime 
variabilis, dorso seepe angulo fere recto curvata, vel rotundata, quum dorso 
angulo recto curvata tum hine in rostrum longum et rectum seepius attenuata, 
interdum apicem versus subito in rostrum contracta, rarius rostro fere nullo, 
apice seepe incurva. Stamina omnia in vaginam supra fissam connata ; 
anthere alternatim parvee et longe, basifixee. Ovarium sessile vel stipitatum, 
2-x -ovulatum ; stylus supra ovarium valde incurvus, vel seepius abrupte 
inflexus, superne intus plus minus longitudinaliter barbatus. Legumen 
sessile vel stipitatum, globosum, oblongum, oviforme vel cylindricum, tur- 
gidum vel inflatum, rarissime lateraliter subcompressum, 2-valve, rarissime 
intus lana repletum, intus continuum. Semina estrophiolata, funiculis 
filiformibus. 

Herbe, vel suffrutices, vel frutices, inermes, vel rarius spinescentes. Folia 
simplicia, vel trifoliolata, vel quinquefoliolata, vel simplicia et trifoliolata 
intermixta. Stipule maxime variabiles, a petiolo liberse, seepissime parva, 
vel lanceolate, interdum foliacese, semilunate, vel obovate, vel falcatee ; in 
speciebus paucis omnino deesse videntur. Hlores maximi, mediocres, vel 
parvi, flavi, ceerulei vel purpurascentes interdum lineis notati, racemosi, vel 
rarius solitarii, racemis terminalibus vel oppositiifoliis, interdum in capitula 
ad apices ramorum dispositi. Bractew parvee, vel rarius foliacer. Bracteola 
sepissime parvee, in pedicello vel’ in calyce ipso site, rarissime magne, vel 
rarius 0. _ 

Species Africee borealis et tropicee et australis ad 309 in sectiones sequentes 


distribuuntur. 
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Consprctus SECTIONUM. 


A. Folia simplicia : ‘Sect. I. Smrpricrror1a, Benth. (pp. 252-278). 


B. Folia seepissime trifoliolata, rarius simplicia et trifoliolata, et rarius 
4—5-foliolata. 
(a) Legumina intus lana repleta: Sect. IV. Farcr#, Benth. (pp. 308-310). 


(6) Legumina intus glabra. 


+ Herbee vel suffrutices spinescentes: Sect. V. Sprvosa#, Bak. fil. 
(pp. 310-313). 


+t Herbee vel suffrutices vel frutices inermes. 
* Flores parvi. Corolla calyce seepius longior. Legumen globosum vel 
oblongo-globosum, oligospermum : 
Sect. II. SpH#rocarp#, Benth. (pp. 273-304). 
** Flores mediocres. Corolla calyce brevior vel vix longior. Flores 
spicati, vel glomerati. Legumen globosum, vel oblongo-globosum, 
plurispermum: Sect. II]. Curysocatyorna, Benth. (pp. 305-308). 
(Chrysocalyx, Guill. & Perrottet.) 

*** lores maximi, vel mediocres, vel parvi. Corolla calyce seepius longior. 
Legumen cylindricum, oblongum, oviforme, stipitatum vel sessile, 

nunquam globosum, plurispermum vel multispermum : 


Sect. VI. Eucrorataria, Bak. fil. (pp. 313-414). 


Ssor. I, SIMPLICIFOLIA, Benth. in Hooker’s Lond. Journ. Bot. 
ii. (1843) 473. 
Folia simplicia. 
CLAVIS SPECIERUM. 


J.  Stipulee foliaceze 


sieaels lenaie were, eres etal oareliesellotereiai a oie tenants ae eee verrucosa. 
Stipulee parvee vel angustee vel obsolete ..................0- 2 
2. Flores in racemos vel in capitula dispositi.................--- 3 
Flores solitarii; Jonge pedicellata Sacer een nis. eee 33 
3. Flores parvi vel parviusculi. Carina 3-10 mm. longa ........ 4 
Flores majusculi, Carina 11-20 mm. longa ................ 23 
4.  Racemii vel capitula densi’ 42.) cece eee 5 
Racem1 laxi ‘vel laxiuseuliy 70.7 os ce. os eee eee eee 4 
5. ~Folis anguste linearia /... 70a ss oe passerinotdes. 
Folia. lations. sic «sisiesds annleiteise ob ee Eee een 6 
6(a) Folia ovata vel elliptica. Legumina subglobosa, pilis dense 
vestita, Flores in racemos dispositi ...........2.eceeeeere eylindrostachys. 
(6) Folia ovata, rotundata vel oblonga. Legumina oblonga, dense 
sericea. Flores in capitula dispositi...............-+-000 anthyllopsis. 


(c) Folia oblonga vel lanceolato-oblonga. Legumina subglobosa 


vel oblongo-globosa, villosa)... . 2. esteem nen kipandensis, 


(c) Caulis insigniter angulati ........-- rem eM ECG tytlS cise 
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Gi Herbee annus, vel perennes, haud armatw ......... Mera she seen 8 
Suffrutices vel frutices, rigidi, subspinescentes..............., 2] 
8 (a) Carina dorso genuflexa, circ. 4 mm. longa. Herba cinereo- 
viridis. Legumina oblonga, 6-9-sperma ..... eT atehel.<7ehtaerane polygaloides. 
(6) Carina naviculariformis, 4-5 mm. longa, Herbacea, foliis 
hirsutis canescentibus. Legumina cire. 26-sperma, subcylin- 
drica, ex descriptione .......... ae ale, + 0:3 OSTEO Ol ac eNeR ees Leprieurti. 
(ec) Carina dorso genuflexa, 5-6 mm. longa. Folia pubescentia vel 
hirsuta. Legumina cire. 8-12-sperma......... 0 ORDO ae bongensis. 
(@) Carina dorso semiorbicularis, 5-10 mm. longa. Folia glabra, 
puberula vel pubescentia. Inflorescentia pauciflora (sepius 1-5). 9 
(e) Carina naviculariformis, 7-9 mm. longa. Folia pubescentia 
vel superne glabra. Inflorescentia seepius 5-12-flora........ 14 
(f) Carina dorso angulo fere recto curvata, inde in rostrum longum 
vel longiusculum attenuata, in toto 6-10 mm. longa. Folia 
pubescentia vel pilis patentibus obtecta. Inflorescentia 8-30- 
LOVED, itcins 4! rcp Bts Gre cy Ones, CoS ca ORR FOR aC EACH ces eee ne 15 
9(a) Glabra, glauca. Folia apice acuta, rarius obtusa ............ glauca, 
(6) Glabra folia apice obtusa, mucronata ..................000. amadiensis. 
(c) Puberule, pubescentes, vel adpresse pilose .................. 10 
CE bro lie (il Opt NONE ss vera eerste clei eas vl woe lve o'ecacars.s tneompta. 
; Petal ome yd OLER Meer eaten ey corysyekatiers 24s e863 fou asjarc) aes mista ao See ss ooe ue 11 
DY, (Befrolres Gey OL SI ens) etelg, oe tse oF lets vaio aoele csi «are a. aikyocue + 12 
‘Petioli brevissimmi usque ad 1 mm.longi...................... 13 
Lceeme Oear ITA CITC ONIN. ONE eetereyeis oete eaiore) olen iera va aie. ayerln el oh e.c.e Ane e)s Stuhlmannii. 
Garinagy—O: Mune LOUO'A peer rameter eopert tetera connate cic eases anisophylla. 
SME otters LO mim Ate sy cersesra stele rere + rois/n Wy er'eresavers's Graiave. sit ele’ av elenwrsiens Adamsonii. 
14. Dic OUMUMG SPUR a vin ek nets ee ecu nine is ema eon e es psammophila. 
ipprinn Geese 6. eee mes hae eee Wiley cede ewe op tee spartea. 
LoteHola tilnormiaysolim citer i tmmslataly. 9..ncl a8. 6h ohne Jilifolia. 
lane prin Latiimsy ratertatenels «+o udede. slave acueet a ene! ous euaeral. 16 
16. Casina sespins G1 MM. LONG Bo oc i vee nee aie reece oo a oes karagwensis. 
Gari mae oe L ORME LOMO Gc wrist eae ateteastsath cle a @)skrie ey aieveye) nis sy IY 
aye. rans ao Vie LOU GU Te aainee ele Rie a gem hae Fence e's wens Gee 18 
[Detiolimemces Oma LONG Ur ee ane crete eiaseerttare oe alalels ele = 9.0 cies linearifolia. 
18. Folia lanceolata vel lineari-lanceolata ...................... 19 
Folia oblonga vel elliptica, suprema linearia.................. 20 
19.  Vexillum lineis purpureis notatum.............-ceeeeenevees Vogelit. 
Vexillum lineis brunmeis notatum 2.0.0.0... 23 ee wees Parsonstt. 
20. Folia inferiora 8-4 mm. lata. Calyx circ. 3 mm. longus ...... tenurpedicellata. 
Folia inferiora 10-13 mm. lata. Calyx 4-5 mm. longus .,.... morumbensis. 
Die (Ovtabee SON AIEN IT csi ro Oi Upeitedionndo DiC chon Oa DiGetoe 22 
(OMEROAI ie oOo aTIENNING. Goo one ndas comooe om on AGU n) ome om arenaria, 
29, Legumina pubescentia.. 0.6. cece ete e tee cece eterna thebarca, 
Legumina dati ta wlnp tutte cine cactus as ho tiprarae is ont a egyptiaca, 
23. Calyx longissimus, Coal Ey Taito) NEON aiptole 6 ols onde One oe calycina. 
Calyx corollam non obtegens ... tar ie ze 
24.  Caules alati vel insigniter angulati.......--+ ss secre eee 25 
Caules non Fitint eo Mh oot oh Co otter 205 oO Og Oe enon ice Me Cne 26 
25(a) Caules PAWL SIME ee Leta dt eit a kyle se ketenes ‘iis ieihes 
(b) Caules OSA eS OS 3 ep OOO OE OOO or ace er ae stenopten ae 
angulieaulrs, 


254 MR. E. G. BAKER ON THE 


265) Petiolt10=22) minrrloneinarecisiieistielet> ie teteie tele te tel tel t Welwitsch. 
" Petioli breviores ........ Srorcsomoci RRAR Aisi ie Rees tito 27 
27.  Inflorescentia pauciflora ............:. Bes ODA athens Ha ot 28 
Inflorescentia pluri- vel ‘multiflora ............--.- erect! 29 
98. Carina sepius 12-14 mm. longa............ Ab iransc cana arene, 30 
Carina seepius 15-18 mm. longa ............+...-- Ee acters Boehmai. 
29, Carina dorso angulo recto curvata, inde in rostrum attenuata 32 
Carina derso rotundata’ .......... Pacts cured g Brn Meio veto  TCUUS. 
30. Carina dorso -angulo recto curvata, inde in > gestern longum 
ARTE Gas oncoomomuoDe od ooo Sa DODOR GUmonmoU reo Gor 31 
Carinardorso TOLUnCatamem ae arn trite gait nics eae »... Cornette. 
Sil OlIhpre ger wins WeTMeNIS 4 co como ober-scadac ecu er ati sees Sengensis. 
Calyx 9-10 mm. longus ........ : Bee ae ae ero Ree cece eee rupicola. 
32. Folia anguste oblonga vel lancentatos likoada et Ee ee .... vergultalis. 
Folia linearia vel setacea .............. yin aesle ate proles atse ee MSU ATCIOIAEs: 
33. Flores minutissimi, Carina 35-4 mm. longa ..... SAPO ha veeee munutissima. 
Flores majores ........ Si EOS PO OCI SOOIA ATO OSCR c.5¢ 54 
34. _—‘Errecta, foliis obloncisi=:.........--.. cincediors Ds ser speiere ere weeee amaceensis. 


Procumbens, foliis oblanceolatis..........2.....-cceeces se Wneflona. 


Series 1. Flores amcene violaceo-rosei, in racemos 6—20-floros dispositi, 
rarius albi. Stipulse foliaceee, transverse recurvatee. 


1. Co verRucosa, Dunn. Sp.~ Pl. 115-4153) DC. Prod. im, 425 = ser 
Mag. t. 3034 ; Baker in Oliver, Fl. Trop. Afr.ii. 14; Hiern, Cat. Welw. 
Afr. Pl. 1. 196. 

C. cerulea, Jacq. Ic. Pl. Rar. t. 144 (1781-86). 

C. angulosa, Lam. Dict. 11. 197 (1786). 

Caulis erectus, ramosus, angulatus. Folia ovata, basi breviter et subito 
in petiolum attenuata, seepius 85-60 mm. longa, 25-50 mm. lata, demum 
utrinque fere glabra, petiolo 3-5 mm. longo instructa. Racemi terminales 
et oppositifolii.  Sracteole minutissimee, circa medium pedicelli positee. 
Bractee parvee, subulatere. Calyx glaber, 5-lobus. Vewillum viridi-album, 
intus ceeruleo-striatum, obovatum. Alw obovate, basi flavo-albidee, superne 
ceerulese. Carina dorso rotundata, apice breviter rostrata, in toto 11-13 mm 
longa. Legumen ecylindrico-oblongum, sessile, molliter pubescens, demum 
fere glabrum, multispermum. 

Sierra LEONE: Freetown, Welwitsch, No. 1940! Hb. Mus. Brit. 

Nicerta: Old Calabar, Milne! Hb. Mus. Brit. 

j\ TAM 1p . | a 

Frenco Hquarortat Arrica : Banks of Gaboon, Mann! Hb. Kew. 

ZANZIBAR: fide Ballon. 


Var. optusa, DC. Prod. ii. 125 (1825). 
Folia apice valde obtusa. 
Frenow HquarorraL Arrica : Gaboon, Buchholz No. 117! Hb. Berol 
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‘This is one of the oldest and best known species of Crotalaria. It is 
figured by Hermann in his Hort. Acad. Lugduno-Batavus, p. 199 icon., 
and there is a specimen and drawing in the Hermann collection in the 
National Herbarium. It is widely spread in the Tropics and formed, 
together with three other Indian species, Wight and Arnott’s group 
Verrucosie, characterised by the softly pubescent pods, the distinctly petioled 
leaves, and the lunate, transverse recurved stipules. 


Series 2. Flores parviusculi, luteoli, axillares. Carina cire. 4 mm. longa. 
Stipulee oculo nudo vix conspicus. Herba cinereo-viridis. 


2. C. POLYGALOIDES, Welw, ea Baker in Oliver, Fl. Trop. Afr. ii. 15 (1871) ; 
Eiern, Cat. Welw. Afr. Pl. i. 196. 

Herba habitu Polygale. Folia breviter petiolata, oblonga vel oblongo- 
oblanceolata, apice rotundata, basi cuneata, 2°5-3°5 mm. longa, 5-10 mm. 
lata. Flores pedunculati. Calyx profunde 5-fidus, lobis 2 superioribus 
majoribus. Ve.illum cblongo-ovatum, breviter et late unguiculatum, basi 
bicallosum. Carina albido-lutea, apice vix rostrata, dorso genuflexa, calyce 
brevior. Legumen parvum, oblongum, 6-8 mm. longum, demum glabrum, 
6—9-spermum. 

Sterra LEONE: Wallia, Scott Elliot No. 4280! Hb. Mus. Brit. 

Frenco HEquarortaL Arrica: Haut Oubangui, Chevalier No. 6121! 
Hb. Kew. 

Jonco Recion: Kisantu, Gillet! Hb. Brux. 

Ancota : Golungo Alto, Welwitsch Nos. 1922! & 19226! Hb. Mus. Brit. 


Series 3. Flores minutissima, solitarii, pedicellati. Carina apice in rostrum 
‘ ; ab > 
gracilem acutum attenuata, in toto 3-4 mm. longa. Folia angusta. 


Annua. 


3. C. minutissima, Bak. fil., sp. nov. (PI. 9.) 
Annua, erecta, ramosa, gracilis, cire. 15 em. alta. Stipulee inconspicuee. 
Folia angustissima, 10-25 mm. longa, pilis albidis strigoso-pubescentia. 
Flores minutissimi, inter minimos generis,. solitarii, graciliter pedicellati. 
Bracteole parve, apicem versus pedicellorum positee. Calye brevis, extus 
strigoso-pubescens, dentibus lanceolatis, acutis, in toto cies 2 mm. longus. 
Vexillum calyce 2-3-plo longius, apice mucronatum. Carina dorso genu- 
flexa. Legumen oblongum, juvenile pilis obtectum, demum glabrum, calyce 
compluries longius, sessile, in toto ae mm. longum. — 
Species ad ©. bongensem, Bak. fil., accedens, a qua primo intuitu facile 


isti bus minutissimis solitariis, ete. 
distinguenda, floribus minutissimis ariis, 
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Coneo Reaton: Katanga, S. Ringoet No. 524! Hb. Brux. In flower 
March 1912. 

A slender annual, with very narrow leaves, and very small, pedicellate, 
minute flowers. The carina is distinctly rostrate and 3-4 mm. long. 


Series 4. Flores parviusculi, in racemos laxos dispositi. Carina 5-60 mm. 
longa. Annua, ramosissima, pubescens vel hirsuta. 


4, C. BoncENSIS, Bak. jil., sp. nov. 

Annua. Rami tenues, 10-12 em. longi. Stipule oculo nudo haud 
conspicue. Folia lineari-lanceolata, acuta, 8-5 cm. longa, 3-4-5 mm. lata, 
subtus pilis plus minusve tecta, costa subtus conspicua, petiolo 2-3 mm_ 
longo instructa. Racemi axillares, in typo seepius 1-2-3-flori. Bractewe 
parvee, acute. Flores parviusculi, quam ei C. glauce, Willd., minores, 
Calycis tubus campanulatus ; laciniz lanceolate, acute, tubo subsequilongee. 
Ale oblong, apice obtuse, carina breviores. Carina naviculariformis, dorso 
rectangulari-curvata, apice in rostrum attenuata, unguiculata. Legumen 
subsessile, oblongum, turgidum, 7-8 mm. longum, 3 mm. latum, primum 
pubescens, demum glabrescens, stipite cire. 0° mm, longo instructum, cire. 
8-spermum. 

Species ab C. glauca, Willd., primo intuitu differt floribus et leguminibus 
minoribus, foliis plus minusve hirsutis. 

BonGouann : Gir, Schweinfurth No. 2135! Hb. Kew. etc. 

DsuRLAND: Seriba Ghattas, Schweinfurth No. 2300! Hb. Kew. ete. 


Var. nov. CAMERUNENSIS, Bak. /il. 
oD Tene? a eae BN Cet = OH > - 

Caulis 20-30 cm. altus, ramosissimus. Folia 3-8 em. longa, 4—5°5 mm. lata- 
ype re She on = POS is sit] Valosar Qe cel * 
Flores in racemos 3-15 floros dispositi. Calyx 3°5 mm. longus. Vewillum 
+4 mm. longum, flavum, lineis purpureis notatum. Carina 5-5°5 mm. 

longa. Legumen oviforme, subsessile, cire. 7 mm. longum. 

Camrroons: Djauro Putju, Ledermann No. 5376! Hb. Berol. 

A plant gathered at Mashita (Ledermann No. 5366) is allied, but it has 
broader leaves. 


Var. nov. SHIRENSIS, Bak. fil. 

Annua, ramosissima. ola lineari-lanceolata.  Legumen eylindricum 

E . b] 
10-13 mm. longum. 

NyasaLanp: Shire Highlands, Buchanan (1891) No. 57! Hb. Kew. 

The distinguishing features of this species are the copiously branched 
diffuse habit, the linear-lanceolate, shortly petiolate, more or legs hirsute 
leaves, the lax racemes, and the turgid, oblong, subsessile, finely glabrescent 
pods which are much shorter than in C. glauea, Willd, 


. 
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Series 5. Flores in racemum multiflorum densum dispositi. Carina +5 mm, 


longa, dorso rotundata. Annua erecta, herbacea, pilis rufescentibus et 
patulis vestita. 


5. C. cyninprosTacuys, Welw. ex Baker in Oliver, Fl. Trop, Afr. ti. 15 
(1871).; Hiern, Cat. Welw. Afr. Pl. i. 197. 

Annua. Stipule subulatie. Folia ovata vel elliptica, apice acuta, 3°5- 
d°0 em. longa, 16-18 mm. lata, pilis ferrugineis utrinque vestita, petiolo 
3-7 mm. longo preedita. lores flavi, in racemum spiciformem 2-10 cm. 
longum dispositi. Bractew lineares, long. Calyx pilis ferrugineis vestitus, 
in toto 3-3°5 mm. longus ; lacinize lanceolate.  Vesillwm lineis purpureis 
notatum, carinze subsequilongum, 5 mm. longum. Ale lineis notate, oblongz: 
Carina apice in rostrum non attenuata. Legumen subglobosum, pilis ferru- 
gineis dense vestitum. 

Anaota: Huilla, between Eme and Ivantala, Welwitsch No. 1941! 
Malange, Gossweiler No. 1851! Hb. Mus. Brit. ; Huilla, Antunes § Dekindt 
No. 3167 ! Hb. Mus. Paris. 

GrerMAN Hast Arrica: Ugogo, Hannington! Hb. Kew. ; Uzamba, Han- 
nington! Hb. Kew.; Irumba, Stuhlmann No. 4218! Ussihe, Stuhlmann 


“No. 4211 ! Mlalo, Stuhlmann No. 205! Hb. Berol. 


Ruopasia : Victoria, C. F. Monro No. 1045! Hb. Mus. Brit. 


Series 6. Flores parvi, in racemum elongatum densum dispositi. Annua, 
erecta, superne ramosa, foliis anguste linearibus superne glabris subtus 
pubescentibus. 


6. OC. passERINOIDES, Taubert in Engler, Pllanzenwelt Ost-Afr. C. 204 (1895). 

Caulis circ. 6 dm. altus. Stipule parve. Folia anguste linearia, apice 
acuta, 15-20 mm. longa, 25-30 mm. lata, superne glabra, subtus adpresse 
pubescentia. acemi terminales, elongati, inferne foliati. Flores parvi, 
numerosi. Calyx totus 3 mm. longus, dentibus acutis. Corolla in exempl. 
Hb. Berol. jam delapsa, ignota. Legumen parvum, ellipsoideo-globosum, 
ealycem 1:5-2-plo excedens, 3-4 mm. longum, hirtum, brevissime stipitatum, 
monospermum. 

German Hast Arrica: Tabora, Stuhlmann No. 621! Hb. Berol. 

Dr. Taubert states that this recalls in habit Passerina annua, Wikst. 


Series 7 Flores in racemos laxos dispositi. Carina 6-10 mm. longa. 
Suffrutices vel herbs rigidi, subspinescentes. Folia oblonga vel ovata 
vel rami subaphylli. 

7. C. rappaica, DC. Prod. ii, 128 (1825); Baker in Oliver, 1. ¢. ii, 11; 

Boiss. Fl. Or. ii. 25; Muschler, Fl. Hgypt. i. 472. 
Spartium thebaicum, Delile, FI. VEgypte, 250, t. 87..fig, 1 (1812). 
Ramosissima, diffusa, patentim et breviter pilosa, ramis rigidis divaricatis, 
LINN. JOURN.—BOTANY, VOL. XLII. 8 
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oe 


ramulis spinescentibus. Stipule nulle. Folia oblonga vel ovalia, 2—-5- - 


10 mm. longa, subsessilia vel brevissime petiolata. Llores lutei, lineis fuscis 
striati, pauci, secus ramulos laxe racemosi, brevissime pedicellati. Bracteole 
parve. Calycis lobi lanceolati, tubo subtriplo longiores. Veaillwm 6-7 mm. 
longum, Ale oblong, 5-6 mm. longs. Ovarium 2-3-ovulatum. Legumen 
sessile, subglobosum vel oblongo-globosum, calyce subduplo longius, 6-8 mm. 
longum, pubescens, 2—3-spermum. 

Mippie AnD Urrrr Eayer, SuDAN, many collectors. 


8. C. maypriaca, Benth. in Hook. Lond. Journ. Bot. ii. (1843) 473 ; Boiss. 
Fl. Or. ti. 25; Muschler, Fle Hgypt. i. 472. 

Radiz longa. Planta ramosissima, rigida, habitu Hphedre. Rama breves, 
seepe fere aphylli, subspinescentes, ramulis tomento brevi canescentibus vel 
glabris. olia rara, ovata vel oblonga, 3-9 mm. longa, undulata, tomentoso- 
pubescentia, petiolis brevibus. lores pauci, laxe racemosi, brevissime pedi- 
eallati. Bracteole parve. Calyx tomentoso-pubescens, laciniis Janceolatis 
tubo 2-3-plo longioribus, in toto cire. 6-7 mm. longus. Carina calyce 
longior 7-9 mm. longa, dorso angulo fere recto curvata, apice acuta. 
Ovarium 2-3-ovulatum. Legumen ovoideum, calyce 2—3-plo longius, ssepe 
circ. 10-12 mm. longum, glabrum vel junius minute tomentellum. 

Eaypr, Supan: Desert of Suez, Bove No. 184! Hb. Kew. ; Upper Egypt, 
Parlatore! Hb. Kew.; Egypt, Ehrenberg! Hb. Berol.; Waddi Hagega, 
Schweinfurth No. 14! Hb. Turic.; Wadi Chaefera, Schweinfurth No. 15! 
Hb. Turic.; Nubian Coast, Gabel Ferayeh, Schweinfurth No. 1733! Hb. 
Schweinf. ; Between Kosseir and Ras Benan, Schweinfurth Nos. 1731 & 
1732 ! Hb. Schweinf. 

A plant collected by Hildebrandét (No. 888 a) near Lasgori, Somaliland, is 
very closely allied. 


9. C. ARENARIA, Benth, in Hook. Lond. Journ. Bot. ii. (1843) 474 ; Baker in 
Olwer, Fl. Trop. Afr. i. 11, non Zoll. §& Mor. 

C. thebaica, Guill. & Perr. Fl. Seneg. Tent. i. 160 (1832), non DC. 

Prostrata, subspinescens, ramulis pilis patenter reflexis dense villosis. 
Stipule nulle. Folia ovato-oblonga vel ovata, 5-10-15 mm. longa, undulata. 
Flores pauci, ad apicem ramorum distanter subspicati. Calya# villosissimus ; 
lacinize lanceolate, tubo subtriplo longiores. Ale oblongxe, 4 mm. longee, 
unguiculate. Carina naviculariformis, 5 mm. longa. Ovarium rufo- 
pubescens, 8-10-ovulatum. Legumen oblongo-globosum vel oviforme, calyce 
duplo longius, 8-12 mm. longum, tomentosum vel villosum, 6-8-spermum. 

SENEGAMBIA : Leprieur § Perrottet ! Heudelot | Roger ! Hb. Kew. ; Dakar 
Thiebaut No. 197! Hb. Mus. Paris; Environs of Richard Tol, Lefevre 
Dagana Quallo, Gwllemin! Hb. Berol., 
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N. Nigerra : Katagum Distr., Dalziel No. 15! Hb. Kew. 
The plant distributed as C. arenaria, Benth. by M. Chevalier, from 
Timbuctoo, No. 1264, is Requienia obcordata, DC. 


Series 8. Flores pauci, sepius 1-4, interdum in varietatibus C. glauce 
Willd. numerosiores. Carina dorso rotundata, 5-9 mm. longa. 
Herbee annuze, erectee, rarius perennes, glabrze vel pubescentes. 


10. C. atauca, Willd. Sp. Pl. ii. 974 (1800) ; DC. Prod. ii. 127; Schum. 
et Thonn. Guin. Pl. 334; Benth. in Hook. Lond. Journ. Bot. ii. 
(1843) 480; Baker in Oliver, Fl. Trop. Afr. ii. 12. 

C. acutifolia, Steud. in Schimp. Pl. Abyss. No. 829. 

Caulis subherbaceus, 30-100 cm. altus, strictus, glaber, glaucescens. 
Rami teretes, leeves, erecti. Stipule nulle. Folia lineari-lanceolata vel 
lineari-oblonga, seepissime 2-5 cm. longa, 2-10 mm. lata, glaberrima, glauca, 
petiolo ad 1 mm. longo preedita. Lacemi axillares, in forma typica laxe 
1-4-flori. Calycis lacime tubo longiores. Bracteole ad basin calycis 
geminz, setaceze. Corolla lutea. Vellum subrotundum, emarginatum. 
Carina dorso semiorbicularis, 5-8 mm. longa. Legumen oblongum, 18- 
25 mm. longum, glaberrimum, stipite calycem subeequante, polyspermum. 

Widely distributed in Tropical Africa from Abyssinia to Rhodesia, and 
collected by Schlechter on the south-east coast at Lion’s Creek (No. 12217, 
Hb. Kew.). 

The type was collected in Guinea by Thonning. 


Var. centstironia, Bak. fil.—-C. genistifolia, Schum. et Thonn. Pl. 
Guin. 335. 


Caules erecti, glabri. olia lineari-lanceolata. Racemi laterales, 6-8- 
flori. Flores remoti. 
Cameroons: Ledermann No. 5317! Hb. Berol. 


Guinea: Thonning. 
Conco Reaton: Kitobola, A. Mlamigni No, 248! Hb. Brux, 


Var. nov. HuMILIS, Bak. fil. 
Humilis, usque ad 15 cm. altus attingens, ramosus, fere glaber. olia 
anguste oblonga, 10-20 mm. longa, 3-7 mm. lata, petiolo vix 1 mm. longo 
preedita. Calyx circ. 6 mm. longus.  Veawillum suborbiculari-obovatum, 


9-10 mm. longum. Carina 8-9 mm. longa. Legumen oblongum, stipitatum, 


cum stipite 16-18 mm. longum, glabrum. 
~ Gameroons: Jukuria, Ledermann No. 2158! Hb. Berol. In flower 


5 Jan. 1909. 


A dwarf, copiously branching, nearly glabrous plant. Flowers of medium 


size, solitary, or subsolitary, long-pedicelled. - 
82 
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Var. nov. Mruppraepu, Bak. fil. 
Folia inferiora quam ea typi latiora, 50-60 mm. longa, 15-18 mm. lata. 
Racemi 5-15-flori. Bractew sub pedicello angustee, 6-10 mm. longee. 
Mrororo: Rutschuru, grass steppe, alt. 1200-1300 met., Mildbraed | Hb. 
Berol. 
Flowers of a golden colour washed with violet. 


Var. nov. Wetwitsca, Bak. fil. 

Herba metralis vel paullo ultra, erecta. Folia quam ea typi latiora, 
interdum elliptica, in sicco nigrescentia. Vewillum flavum, striis aurantiacis 
pictum. Ale lute. Carina e viridi flavescens. Legumen cum stipite 
+20 mm. longum. 

Ancota: Golungo Alto, Welwitsch Nos. 1849! 1949! Pungo Andongo, 
Welwitsch No. 4153! Hb. Mus. Brit. 

N. Ruoprsta : Mumbwa, Mrs. Macaulay No. 705! Hb. Kew. 


Var. nov. Huuiori, Bak. fil. 

Sufruter. Folia angustissima, linearia vel lineari-lanceolata, szepissime 
4-6 cm. longa. Racemi laterales, laxissime 2—4-flori. Veazillum orbiculari- 
obovatum, +6 mm. longum. Legumen glabrum, subcylindricum, modice 
stipitatum, quam ea typi angustius, +2 cm. longum, multispermum. 

British East ArricaA: Hlmenteita, alt. 2000 metr., G. F. Scott Elliot 
No. 6734 ! Hb. Mus. Brit. 

Noticeable on account of the very narrow leaves, the very lax 2—4-flowered, 
lateral racemes, and the stipitate, glabrous, cylindrical pod, narrower 
than in the type. 


11, C. Stuntmannt, Taubert in Engler, Pflanzenwelt Ost-Afr. C. 204 (1895). 

Saal . . . 4 . . . ‘ . 

Hrecta, a basi ramosissima. fame virgati, teretes.  Stipule parvee, 
setaceee. lia linearia vel lineari-oblonga, 3-4 em. longa, cire. 6 mm. lata, 
supra glabra, subtus parce adpresse pilosa. Petzoli 3-4 mm. longi. Racemi 
longe pedunculati, laxe pauciflori. Bractew minute, setacee. Caly« pedi- 
cellum eequans vel eo brevior. Veaillum calycem 2-plo superans, suborbicu- 
latum. Carina dorso rotundata, valde curvata, +6 mm. longum. Ovarium 
stipitatum. Legumen deest. 

GERMAN Hast Arrica: Uera, Stuhlmann No. 4188! Hb. Berol. 


12. C. ANISOPHYLLA, Welw. MS. in Herb. Mus. Brit. 
C. glauca, Willd., var. anisophylla, Welw. ex Hiérn, Cat. Welw. Afr PI. 
i. 195 (1896). 

Annua erecta, gracilis, 25-30 em. alta. Stipule parvee, lineares. Folia 
inferiora oblonga vel lanceolata, superiora elongato-linearia, longe acuminata 
ini 

¢ 4 7 ne ate 7 Se A are a 2 € 2 
20-75 mm. longa, 7-12 mm. lata, subtus strigoso-pubescentia, petiolo 3-6 mm, 
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longo suffulta.  Pedunculi erecti, 1-3-flori. Bracteer ad basin pedicelli 
lineares, 1-3 mm. longe. Pedicelli 3-5 mm. longi. Calyeis tubus breviter 
_ campanulatus, dentibus lanceolatis. Vewillwm violaceum ; carina alseque 

lute. Ale obovato-spathulate. Carina arcuata, dorso rotundata, ungui- 
culata, in toto 7-8 mm. longa. Legumen oblongum, +25 mm. longum et 
10 mm. latum, polyspermum, stipite 5-6 mm. longo suffultum. 

Ancora: Huilla, Lopollo, Welwitsch No. 1950! Pungo Andongo, 
Welwitsch No. 1947! Hb. Mus. Brit.; Angola, Newton! Hb. Berol. ; Huilla, 
Antunes § Dekindt No. 3170! Hb. Mus. Paris. 


18. C. ApaAmsonu, Bak. fil., sp. nov. 

Radix lignosa. Caules angulati, virgati, plures ex eadem radice orti, 
40-50 cm. longi. Stipule lineares, 1-2 mm. longw. Folia oblongo- 
lanceolata vel lineari-oblonga, mucronata, 5-8 cm. longa, 7-10 mm. lata, 
sub lente strigoso-pubescentia, petiolo circ. 1 mm. longo suffulta. Flores 
mediocres. Inflorescentia 1-3-flora. Pedunculi 6-8 cm. longi. Bractew sub 
pedicello angustz, quam pedicelli multoties breviores. Pedicelli calyce 
Jongiores. Calyx 8-9 mm. longus, strigosus, dentibus lanceolatis 6 mm. 
lengis. Vewillum in sicco luteum, striatum, calyce paullo longius. Carina 
dorso rotundata, uncinata, circ. 9 mm. longa. Legumen haud visum. 

NyasaLanp : Shire Highlands, Mt. Soche, alt. 1830 metr., G. Adamson 
No. 321 ! Hbb. Kew., Mus. Brit. 

Allied to C. glauca, Willd., but the stems are distinctly angled, and the 
leaves are oblong-lanceolate and slightly pubescent. The petioles are very 
short. 


14. C. amaprensis, De Wild. in Ann. Mus. Congo, Bot. sér. v. iii. (1911-12) 
198. 

Verisimiliter herba perennis, erecta, ramosa, in typo 20-30 cm. alta, caule 
gracili, terete. Stipule lineares. Folia oblonga vel oblongo-elliptica, apice 
obtusa, mucronata, 12-22 mm. longa, 2°5-6 mm. lata, punctata, glabra vel 
glabriuscula, petiolo vix 1 mm. longo preedita. Flores mediocres, sepe 
solitarii, graciliter pedunculati, pedunculis 10-18 mm. longis. Bracteole ad 
apicem pedunculorum posite, lineares. Calya glaber ; tubus circ. 2 mm. 
longus ; lobi lanceolati, acuminati, circ. 4 mm. longi. Veaillum obovatum, 
cum ungue circ. 8 mm. longum et latum. Ala oblonge, carine subeequi- 
long. Carina dorso rotundata, 7-8 mm. longa, rostro brevi. Legumen 
oblongum, glabrum, stipitatum, stipite calyce breviore. 

Conco Rearon: Amadi, Seret No. 337! Hbb. Brux., Mus. Brit. 

This plant is allied to C. uniflora, Baker, and C. glauca, Willd. The 
distinguishing characters are :— 

(a) The slender, terete stem (in the type specimen hardly 1 mm. in diam.). 
(b) The oblong, or oblong-elliptical, almost glabrous, very shortly petiolate 
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leaves. (c) The calyx 6 mm. long. (d) The carina rounded on the back 
with a very short rostrum. (e) The oblong, glabrous, stipitate pod, the stipe 
being about as long as the calyx-tube. 


Var. Burayet, Bak. fil. in Bull. Jard. Bot. Brux. iv. (1914) 94. ; 
Caulis erectus, crassior, ramosus. Jolia ut in typo. Racemi sepius 
distanter 2-3-flori. Carine rostrum breve. 
Conao Region: Lemfu, R. P. Butaye No. 1190! Hb. Brux.; Kisautu, 
Vanderyst | Hb. Brux. 


15. C. ixcompta, NV. H. Brownin Kew Bull. (1909) 101. 

Herba erecta, e basi ramosa, minutissime pubescens. ami tenuiter 
angulati. Stipule parvee. Folia lineari-lanceolata, acuta, 25-90 mm. longa, 
3-8 mm. lata, supra glabra, inter congeneres ob longitudinem petiolorum 
insignis, petiolo 8-12 mm. longo preedita. lores mediocres, in racemos 
laxe 2—4-floros dispositi. Racemi folio breviores. Pedicelli 3-5 mm. longi. 
Bractee anguste, +2 mm. longe. Bracteole 1-2 mm. longee. Corolla 
lutea, glabra. Calya totus 5 mm. longus. Vewillum calyce longius. Carina 
dorso rotundata, apice acuta, 8-9 mm. longa. Legumen adhuc ignotum. 


Neamitanp : Botletle Valley, Liew. H. J. Lugard No. 205! Hb. Kew. 


Series 9. Flores parviusculi, in racemos laxos 6-12-floros dispositi. Carina 
naviculariformis, 7-9 mm. longa. Annu vel perennes, erectz vel 
ramis adscendentibus, elate. 


16. C. psammoruita, Harms in Baum, Kunene-Sambesi Haped. 255 (1903). 
Annua vel perennis, minute adpresse pubescens, circ. 1 met. alt. Caulis 
erectus, ramosus. /olia linearia vel lineari-oblanceolata, 23-55 mm. longa, 
2-4 mm. lata, supra, glabra, subtus minute pubescentia, petiolo 3-6 mm. 
longo preedita. Pedicelli 3-5 mm. longi. Bractew lineares, ad basin pedi- 
celli posite. Bracteole lineares, ad basin calycis adnate. Vewillum cire. 
7 mm. longum, externe subpurpureum. Ale carina breviores.. Carina 
stipitatum, naviculariformis, apice in rostrum attenuata, +8 mm. longa. 


Legumen oblongo-globosum, demum glabrum, cum stipite 12-13 mm. longum. 


Aneota: Kampuluve, Bawm No. 741! Hbb. Mus. Brit., Berol., ete. ; 
Kuebe Monongue, (rossweiler No. 2638! Kassuango Kuiri, Gossweiler 


No. 3574! No. 3685! Hb. Mus. Brit. 


17. C. sparrea, [Planchon MS. in Herb. Mus. Brit.] ; R. Br. ex Baker in 
Oliver, Fl, Trop. Afr. ii. 12 (1871) ; Hiern, Cat. Welw. Afr. Pl. i. 196, 
non De Wild. 

Annua, ramosa. Caules graciles, erecti vel adscendentes, pubescentes. 

Stipule parvee, setacee. olia lineari-lanceolata vel linearia, usque ad 

75 mm. longa vel interdum longiora, petiolo circ. 2 mm. longo suftulta. 
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Flores parviuseuli 


aa » In racemos laxos 6-12-floros dispositi. Pedicelli 2-3- 


Eee Bractew ad basin pedicelli, lineares. Bracteole lineares, circ. 
oe _ ole ad basin ealycis adnate. Calyx circ. 4 mm. longus, dentibus 
ae ie ne acutis. _Vewillum purpureo-flavum, 7 mm. longum. Ale 
se ernie Carina 8-9 mm. longa, apice acuta, naviculariformis, 
laa ata.  Legumen oblongo-cylindricum, sessile, 15-18 mm. longum, 
jive Leone: Afzelius! Hb. Mus. Brit. 
ae oat Nieuwdorp, J. Bequaert No. 420! Hb. Brux. 
GOLA: Huilla, Welwitsch No. 1948! Mala 1 ler aon 
Hpsiiba! Brit. oto, alange, Gossweiler No. 1333! 
i olay : Buchanan (1891) No. 544! (1891) No. 323! Hb. Kew. 
his Species is wrongly attributed to Robert Brown in the ‘Flora of 
Tropical Africa.’ 
Easily distinguished from C. glauca, Willd., with which it has been 
confused, by the shape of the carina, ete. 


Series 10. Flores in capitula dispositi. Carina 7-8 mm. longa. Herba pro- 
cumbens, pilis patulis ferrugineis vestita, foliis ovatis, rotundatis vel 
oblon go-lanceolatis. 


18. O. ANTHYLLOPSIS, Welw. ex Baker in Oliver, Fl. Trop. Afr. ii. 15 (1871) ; 
Hiern, Cat. Welw. Afr. Pl. i. 197; De Wild. Note sur la Fl. de 
Katanga, 52. 

Herba, caule patentim ramoso. Stipule lineares. Folia seepius 50-95 mm. 
longa, petiolo 4-10 mm. longo preedita. lores flavi vel albo-flavescentes. 
Bracteole ad basin calycis lineares.  Pedicelli_pilis ferrugineis vestiti. 
Calycis lacinie anguste. Veaillum obovatum, lineatum. Ale unguiculatee, 
8-9 mm. longe. Carina dorso rotundata.  Legumen sessile, oblongum, 
dense sericeum, 2—3-spermum. 

ApyssiNnia : Schimper (1863-68) No. 1454! Hbb. Kew., Berol. 

Congo Recion : Lukoma, Kdssner No. 2700! and No. 2704! Hb. Mus. 
Brit. 

Aneota : Pungo Andongo, Welwitsch No. 1943! Huilla, Welwitsch 
No. 1942! Hb. Mus. Brit. ; Dekindt No. 30! and No. 32! Hb. Mus. Paris ; 
Hoffman No. 50! Hb. Berol. ; N’Bango near Malange, Gosswecler No. 1351! 
Hb. Mus. Brit. 

Nyasatanp : Buchanan (1891) No. 303! No. 453! No. 884! Hb. Kew. ; 
Shire Highlands, Buchanan (1881) No. 447! Hb. Kew. ; British Central 
Africa, K. J. Cameron ! Hb. Kew. 
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Series 11. Flores in racemos elongatos sepius 10-30-floros dispositi. Carina 
6-10 mm. longa. Caules erecti, virgati, foliis linearibus vel lanceolatis 
pubescentibus vel pilis patentibus obtectis. 


19. CO. rmirotia, De Wild. Ann. Mus. Congo, Bot. sér. v. i. ee 256, 
tab. 45. figs. 1-2. 

Caulis erectus, tenuis, pubescens. Rami subangulares, ae cet 
Stipule parvee, setacese. Folia 5-6°5 cm. longa, circ. 1 mm, lata, pubes- 
centia, petiolo 5-6 mm. longo instructa. Bractee ad basin pedicelli, parvee. 
Bracteole parvee, basi calycis adnate. Flores in racemos circ. 12-floros 
laxos dispositi. Calya 5 mm. longus. Veaillum ovale, cire. 6 mm. longum 
et latum. Ale falciformi-oblonge. Carina dorso rotundata, falciformis, 
apice obtusa. Ovarium hirtum, lineari-oblongum, cire. 6-ovulatum. Legumen 
ignotum. 

Congo Recion : Haut Congo, Capt. Descamps, Hb. Brux. 

This species is allied to C. Vogelii, Benth. 


20. C. VogrLu, Benth. in Hook. Lond. Journ. Bot. ii. (1843) 561; Baker 
in Oliver, Fl. Trop. Afr. ii. 14. 

Caules erecti, 7-10 dm. alti. ami erecto-patentes, pilis patentibus tect. 
Stipule parve. Jolia linearia vel lineari-lanceolata, 3-8 em. longa, 2-7 mm. 
lata, utrinque pubescentia, petiolo 2-4 mm. longo suffulta. Racemi elongati, 
5-30-flori. Caly# sericeus ; laciniw lanceolate vel inferiores lineares. 
Veaillum obovatum, flavum, lineis purpureis notatum. Ale anguste. Carina 
dorso anguio fere recto curvata, inde in rostrum sensim attenuata, in toto 

-10 mm. longa. Legumen lineari-oblongum, brevissime stipitatum, circ. 
9-14 mm. longum sericeum, 8-12-spermum. | 

Nicerta: Stirling on the Quorra, Vogel No. 158! Nupe, Barter 
No. 992! N. Nigeria, Dalziel No. 17! Hb. Kew. 

TogoLnanp: Kete Kratschy, Zech. No. 192! Hb. Berol. 

Dsur.anp : Schweinfurth No. 23771 and No. 2377 bis! Hbb. Berol., Turic., 
etc. 

Conco Rreion: Boma, Chevalier No. 5953! Hb. Kew. 


21. C. KaRAGWENSIS, Taubert in Engler, Pflanzenwelt Ost-Afr. C. 204 
(1895). 

Annua, erecta, superne ramosa ; caules superne striati, tenuiter angulati, 
adpresse pilosi. Stipule 2-3 mm. longs. Folia lanceolata, 4-5 em. longa, 
vel longiora, 6-7 mm. lata, subtus sericeo-pubescentia ; petioli usque ad 
2 mm. longi. lores parviusculi, in racemum 10-25-florum dispositi. 
Bractee setace, circ. 2 mm. longe, pedicello } breviores. Bracteole 
setacese, calyci adnate. Calyx extus pubescens, totus circ. 4 mm. longus, 
dentibus subulatis tubo 2-plo longioribus. Vewillum calycem 2-plo superans, 
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dorso sericeum. Carina dorso rectangulari-curvata, 6-7 mm. longa. Ovarium 
sericeo-villosum. Legumen deest. 


German Hast Arrica: West Karagwe, Stuhlmann No. 1972! Hb. 
Schweinfurth. 
2 


2. C. ninzarirouia, De Wild. in Ann. Mus. Congo, Bot. sér. v. i. (1906) 
257, tab. 45. figs. 3-9. 

Caulis erectus, ramosus. Rami subangulares, indumento ferrugineo induti. 
Stipule setacex, parvee. Folia linearia, cire. 7-9 cm. longa, et 8 mm. lata, 
petiolo cire. 5 mm. longo instructa. Flores in racemos circ. 8-10-floros 
laxos dispositi. Bractew parvee. Bracteole ad basin calycis adnate, parvee. 
Calyx 5-6 mm. longus, dentibus tubo subsequilongis acutis. Vewillum cire. 
10 mm, longum et 7 mm. latum. Ale vexillo breviores, cire. 3 mm. late. 
Carina dorso rotundata, uncinata. Legumen ignotum. 

Conco Region: Lualaba, Capt. Descamps! Hb. Brux. 


23. C. Parsonsu, Bak. fil. in South Nigerian Plants, 24 (1913). 

Caulis erectus, ramosus, 1*3—1°6 m. altus, teres, hirsutus. Stipule angustee, 
lineares. lia lineari-lanceolata, apice mucronata, 6-8 em. longa, 5-11 mm. 
lata, adpresse pilosa, costa subtus conspicua, petiolo communi 2-4 mm. longo 
instructa. loves lutei,in racemos elongatos terminales et laterales dispositi. 
Bractee anguste, pedicellis longiores. Calycis tubus hirsutus, dentibus 
brevibus. Vew#illum luteum, lineis brunneis notatum. Carina dorso angulo 
recto curvata, in toto 8-9 mm. longa. Ovariwm lineare. Legumen ignotum. 

Nigeria, River Benue, P. Talbot No. 449! Hb. Mus. Brit. ; Lokoja, 
A. C. Parsons No. L. 38! Hb. Kew. 

Closely allied to C. Vogelii, Benth. and C. linearifolia, De Wild. It 
differs from the former by its shorter calyx-teeth and from the latter by the 
broader leaves and acute, not blunt, apex of the carina. 


Series 12. Flores laxe spicati. Carina naviculariformis. Caulis herbaceus, 
foliis oblongis vel oblongo-lanceolatis. 
. 2 ryy Temes 4 Oe . 2 TW Bray 2 
24. ©. Leprizvru, Guill. § Perr. Fl. Seneg. Tent. 1.162 (1832); Baker in 
Oliver, Fl. Trop. Afr. ii. 14. 

Caulis 5-6 dm. altus, simplex, breviter hirsutus. Stepule nulle. Folia 
utrinque hirsuta, canescente-viridia, breviter petiolata. lores flavidi, parvi. 
Calyx 5-fidus, extus hirsutus, segmentis lanceolatis fere eequalibus. ewillum 
oblongo-ovale, circ. 6 mm. longum,  flavidum, striatulum. Ale vexillo 
dimidio minores. Carina alis paullo longior, rostriformis, flavescens. 
Legumen erectum, subeylindricum, 12 mm. circ. longum, sessile, canescens, 
+ 26-spermum. 

SenecamBia : Walo, Leprieur. | | 

I was not able to find the type of this species in the Paris Herbarium, and 


have therefore had to rely on the original description. 
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Series 13. Flores parvi, in racemum densum multiflorum dispositt. Carina 
7-8 mm. longa, dorso angulo recto curvata, inde in rostrum longum 


attenuata. Caulis erectus, foliis oblongis vel lanceolato-oblongis. 


25. CO. KIPANDENSIS, Bak. jil., sp. nov. 

Caulis simplex vel rarius ramosus, teres, 2-6 dm, altus, plus minusve 
villosus. Stipule subnulle. Folia plus minusve villosa, 2-3 cm. longa, 
5-8 min. lata, petiolo 2-5 mm. longo instructa. Hacemus terminalis, multi- 
florus, 2-12 cm. longus. Bractew lineares, villosee, pedicellis longiores. 
Pedicelli nunc breves, nunc 3-4 mm. longi. Caly villosus, in toto 7-8 mm. 
longus, tubo 2-3 mm. longo, lobis lanceolatis +5 mm. longis. Legumen nune 
subglobosum, nunc oblongo-globosum, 6-8 mm. longum, sessile, villosum, 
oligospermum., 

Conao Reaton: Kipanda, Kassner No. 2698! Hbb. Mus. Brit., Turic. 

NyasaLanp : Shire Highlands, dry stony situations, Buchanan No. 337! 
Hb. Kew. ; Tanganyika Plateau, Fort Hill, alt. 1170-1330 metr., Whyte ! 
Hb. Kew. 

Ruopesia: Broken Hill, alt. 1330 metr., in flower May 1909, Rogers 
No. 8151! Hb. Kew. ; near Mumbwa, Mrs. Macaulay No. 672! Hb. Kew. 

An annual with a terminal raceme of flowers, allied to C. passerinoides, 
Taubert, but with broader leaves and longer villose calyx. 


Series 14. Flores in-racemos laxos seepius 12-16-floros dispositi. Carina 
dorso angulo recto curvata, in toto 8-9 mm. longa. Folia oblonga vel 
oblongo-elliptica, superiora linearia. 


26. C. TENUIPEDICELLATA, Bak. fil., sp. nov. 

Annua erecta. Caulis simplex, teres, 50-60 mm. longus, sparse pubescens. 
Stipule parve. Folia inferiora 18-24 mm. longa, 3-4 mm. lata, superiora, 
subtus pubescentia, 22-26 mm. longa, 1-2 mm. lata, petiolo 2-2°5 mm. longo 
preedita. lores in racemos dispositi et nonnunquam subpaniculati. Bractee 
lineares, pedicellis breviores. Caly« in toto cire. 3 mm, longus, ad medium 
fissus ; lobi triangulares, acuti. Veaillwm lineis purpureis notatum, valyce 
circ. 4-plo longius. Carina apice in rostrum acuminatissimum apice sursum 
flexum sensim attenuata. Ovariwm breviter stipitatum, pauciovulatum. 

Coneo Kuaron: Kundelungu, Kassner No. 2757! Loanza, Lake Moero, 
Kassner No. 2814 6! Hb. Mus. Brit. 

Noticeable on account of the terete stem, with oblong or oblong-elliptical 
lower leaves, narrow upper leaves, and a lax raceme of flowers on very slender 
pedicels. The calyx is short. 
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Series 15. Flores in racemos multifloros laxos dispositi. Carina dorso angulo 
recto curvata, inde in rostrum rectum attenuata, in toto 8-9 mm. ing 
Annua foliis ellipticis, superioribus pa ratoribud 


27. C. MORUMBENSIS, Bak. jil., sp. nov. 

Annua, Caulis erectus, teres, 90-100 em. altus, preecipue sursum pilis 
adpressis obtectus. Stipulw parvie, lineares. Folia inferiora elliptica vel 
ovato-elliptica, subtus pubescentia, 25-40 mm. longa, 10-13 mm. lata, superiora 
linearia vel oblongo-linearia, 40-50 mm. longa, 3-5 mm. lata, petiolo 1- 
15 mm. longo preedita. Flores in racemos 20-30-floros laxos dipositi. 
Bractew lineares, pedicellis longiores. Calya hirsutus, 4-5 mm. longus, 
laciniis lanceolatis. Vewillum lineatum, 8-9 mm. longum. Legumen sessile, 
oblongo-globosum, cire. 5 mm. longum, calyce 2-3-plo longius, 1-2-spermum. 

Congo Recion: Mt. Morumben, Adssner No. 2939! Hbb. Mus. Brit, 
Berol., Turic. In flower 5 Feb. 1908. 


Series 16. Flores pauci. Carina dorso angulo recto curvata, inde in rostrum 
attenuata, in toto circ. 12-14 mm. longa. Annuz humiles. 


28. C. senGENSIS, Bak. jil., sp. nov. 

Annua, sparse pubescens, ramosa. “Stipulw lineares. /olia angustissima, 
apice acuta, 25-30 mm. longa, pubescentia. Bractew lineares, pedicello 
breviores. Pedicelli pubescentes. lores pauci. Bracteolw lineares, ad 
apicem pedicelli positee. Calyx in toto circ. 7 mm. longus, extus pubescens ; 
dentes angusti, cire. 4-5 mm. longi. Vewillwm in sicco flavum. Ale 
oblongee. Carina dorso angulo recto attenuata, inde in rostrum attenuata, 
cire. 12 mm. longum. Legumen deest. 

Coneo Rreeron: Mt. Senga, Kdssner No. 2770! Hb. Mus. Brit. 

This plant has very narrow leaves, few flowers, and a keel about 12 mm. long. 


29. C. rupicoLa, Bak. fil., sp. nov. 

Annua. Caulis teres, erectus, gracilis, +8-10 cm. altus, pubescens. Stepule 
obsoletze. Folia angustissima, 3-3°8 em. longa, subteretia, apice acuta, pubes- 
centia. Flores pauci. Bractew lineares. Bracteolu 2, subteretes, apicem versus 
pedicelli posites. Pedicelli circ. 3 mm. longi. Calyw pubescens, 9-10 mm. 
longus ; lacinize lanceolate, acuminate, 5-6 mm. longee. Vewillum ellip- 
ticum, unguiculatum, cum ungue circ. 17 mm. longum, cire. 11 mm. latum. 
Ale circ. 10 mm. lougee. Carina dorso rotundata, apice in rostrum brevem 
attenuata, circ. 14 mm. longa. Ovariwm lineari-oblongum, pubescens, stipi- 
tatum. Legumen deest. 

Congo Rucion: Mt. Senga, Adssner No. 2976! Hb. Mus. Brit. 

The noticeable features of this plant are the slender, terete stem, 8-10 cm. 


268 MR. E. G. BAKER ON THE 


high, the very narrow, subsessile leaves, the few flowers, and the rostrate 
carina, which is about 14 mm. long. 


Series 17. Inflorescentia 3-4-flora. Carina dorso rotundata, circ. 12-14 mm. 
longa. Caulis erectus, angulatus, glaber, foliis ellipticis, vel ovali- 
ellipticis. 


30. C. Cornett, Taub. et Dewevre in Bull. Soc. Bot. Belg. xxx. u. (1894) 
99 nomen; J. c. xxxiv. (1895) 94; Th. Durand et Schinz, Etud. Fl. 
Congo, 50; De Wild. Fl. Katanga, 50. 

Caulis erectus.  Stipule nulle. Folia crassiuscula, 18-24 mm. longa, 
11-13 mm. lata, inter congeneres insignia, basi rotundata vel leviter cor- 
data, petiolo +1 mm. longo preedita. lores majusculi. Pedicella glabri, 
11-12 mm. longi. Bractew lineares. Calyx glaber ; lacinize lanceolate. 
Vevillum ovato-reniforme, cire. 14 mm. longum. Ale obovales, +12 mm. 
longse, et +7 mm. late. Carina in rostrum longiusculum attenuata. 
Ovarium glabrum. Legumen deest. 

Coneo Ruaion: Katanga, Cornet ; Lukafu, Verdick, Hb. Brux. ; Kunde- 
lungu, AKdssner No. 2779! Hbb. Mus. Brit., Turie. 

I have not seen the pod of this plant, and the calyx rather recalls that of a 
species of Rafma. 


Series 18. [lores pauci, in racemos laxos dispositi. Carina dorso angulata, 
11-15 mm. longa. Herbacez, erectee, caule alato vel insigniter 
angulato, 


31. C. HoLoprera, Welw. ea Baker in Oliver, Fl. Trop. Afr. ii. 138 (1871); 
ern, Cat. Welw. Afr. Pl. i. 196. 

Annua, glabra, ramosa. Caules erecti, rigidi, late bialati. Stipulee 
anguste, rigidse. Folia pauca, sessilia, oblonga, elliptica vel oblanceolata, 
3°d-10 em. longa, 12-16 mm. lata. Bractee rigidee, lineares. Pedicelli 
patuli, 6-8 mm. longi. Vewilluwm carina brevius. Ale flavicantes, carina 
breviores. Carina flavicans, apice in rostrum attenuata. Legumen oblongum, 
18-25 mm. longum, brevissime stipitatum glabrum, 10-12-spermum. 

AnGoLta : Pungo Andongo, Welwitsch No. 1945! Cananbua, Malange, 


Gossweiler No. 1376! Hb. Mus. Brit. 


32. C. sreNopreRA, Welw. ex Baker in Oliver, l. c. ii. 12 (1871); Mern, 
fe 2 i : : : ; 
Cat. Welw. Afr. Pl. i. 196 ; Harms in Baum, Kunene-Sambesi Exped. 
256. 
e\ 7 . 4 7 La a] rpe ie ~ © p' 5 7 7 
Caulis erectus, virgatus, glaber, anguste 4-alatus. Stipule rigid, anguste. 
Foha subsessilia, lineari-lanceolata, apice mucronata, 7°5-9°5 em. longi, 
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5-10 mm. lata, pallide viridia, glabra. Flores lutei, violaceo picti, 3-5 in 
racemum longum terminalem dispositi. Bractew lineares, minute. Calyx 
glaber, dentibus lanceolatis. Vewillum carina brevius. Ale oblonge, 
carina breviores. Carina dorso angulo recto curvaia apice in rostrum 
rectum attenuata. Legumen oblongum, sessile, 2-2°8 em. longum, glabrum, 
12—15-spermum. 

AnGoLA: Huilla, Welwitsch No. 1946! between Lassingua and Kuiriri, 
H. Baum No. 677! Hb. Mus. Brit., ete. 


Var. nov. LATIFOLIA, Bak. fil. 
Pola glabra, glauco-viridia, oblonga, oblongo-ovata vel elliptica, 4-4-5 em. 
longa, 18-25 mm. lata. 
AnGoLa: Kassuango, Gossweiler No. 3694! and No. 3360! Hb. Mus. 
Brit. 


33. C. ANGULICAULIS, Harms in Bawm, Kunene-Sambesi Exped. 253 (1903). 

Caulis erectus, angulatus, usque ad 1-1°6 m. altus adpresse, pubescens, 
Stipule parvee. Folia glauca, lanceolata vel linearia, 10-17 em. longa, tri- 
nervia vel subtrinervia, glabrescentia, petiolo 1-2 mm. longo suffulta. Racemi 
pluriflori vel multiflori, axillares et terminales. lores violacei. Pedicelli 
tenues. Bractew ad basin pedicelli parvee. Bracteolw parvie, infra vel circa 
medium pedicelli posite. Calyx adpresse pubescens, circa ad medium 5- 
dentatus. Vewillum extus strigoso-pubescens. Alw carina breviores. Carina 
dorso angulo recto curvata, strigoso-pubescens, circ. 11 mm. longa. 
Legumen oblongum, cum stipite brevissimo 15-18 mm. longum. 

Ancota : Kampuluve, Baum No. 740! Hb. Berol. ; Lassingua, Gossweiler 
No. 3378! Kassuango, Kuiriri, Gossweiler No. 4049! and No. 3695! 
between the Lassingua and the Kuartiri, Gossweiler No. 4036! Hb. Mus. 
Brit. 


Series 19. Flores lutei, in racemos laxe plurifloros dispositi. Carina dorso 
angulo recto curvata inde in rostrum longum et rectum sensim at- 

s sg ~! . 72ee VIToeAti 

tenuata, in toto 12-18 mm. longa. Suffrutices virgati. 


34, C. vireuLTaLis, Burch. in DC. Prod. 11. 128 (1825) ; Benth. in Hook. 
Lond. Journ. Bot. ii. (1843) 561; Harvey in Harvey § Sonder, Fl. 
Cap. ii. 40; Schinz in Mem. Herb. DOLss MO dy kos 
C. spartioides, E. Meyer, Com. i. 23, non DC. i 
Radix crassa, lignosa. Rami virgati, glabri vel minute sericei. Stipule 
nulle. olia pauca, erassiuscula, anguste oblonga vel lanceolato-linearia, 
obtusa vel acuta, 20-25 mm. longa, petiolo 2-3 mm. longo preedita. Racemi 


° “eet | eee faccga garleansa n i- 
4-10-flori. Bractew bracteoleeque minute. Calyx appresse sericeus, pedi 


5 
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cello longior. Petala flava. Veaillum sericeum. Alw oblong. Carina 
12-15 mm. longa. Legumen sessile, elliptico-oblongum, 11-18 mm. longum, 
minute pubescens. 

Hurerotann : Nesob, Dr. Fleck No. 259! Hb. Turic. ; Karribib River, 
Dr. Range No. 759! Hb. Turic.; Sandverhaar, Dinter No. 1179! Hb. 
Berol. 

Great NaMAQuaLAND: On the Gariep near Veleptram, Drege! Hb. Mus. 
Brit. ; Pappe No. 68! Wyley! Inachab, Dinter No. 1146! Hb. Turic. ; 
Oabitgarub, Orange River, Schenck No. 272! Rehoboth, Dr. Fleck No. 451! 
Hb. Turic.; Warmbad, Dr. Fleck No. 445! Hb. Turic.; Orange River, 
Dr. Fleck No. 446! Hb. Turic. ; Aris Drift, Orange River, Schenck No. 265! 
TO. Lurie. 

GRriquaLAND West: Between the left bank of Vaal River and the right 
bank of Riet River, Burchell No. 1752! Hb. Kew. 


35. C. spartiompEs, DC. Prod. ii. 128 (1825) ; Benth. in Hook. Lond. Journ. 
Bot. i. 561; Harvey in Harvey § Sonder, Fl. Cap. ii. 40. 

Suffrutex copiose ramosus, erectus, 6-10 dm. altus. am virgati, striati, 
glabri vel minute sericei. Stipule nullee. Folia pauca, lineari-subulata vel 
setacea, 25-40 mm. longa. /tacemi elongati, distanter pluriflori. Bractewe 
bracteoleque minute. Flores quam ii C. virgultalis paullo majores.  Calya 
pedicello brevior ; lobi magis acuminati. Veaillum flavum, lineis  striatis 
notatum. Ale angustse, carina breviores. Carina 13-18 mm. longa. 
Legumen breviter-oblongum, subsessile, 10-15 mm. longum, glabrum vel 
minute puberulum. 

Ruopesia : Victoria Falls, C. F. Allen No. 226! Hb. Kew. 

3ECHUANALAND : Chooi Desert, Burchell No. 2336! between Moshowing 
River and Kuru, Burchell No. 2407! Hb. Kew. 

TransvAaAL: Matebe Valley, Holub! Hb. Kew. 

Zuitvu Country: Miss Owen! Hb. Kew. 

KauaHaRiI Desert: Lieut. Lugard No. 232! Hb. Kew. 

Orange Free Stare: Rhinoster River, Burke § Zeyher ! Hb. Mus. Brit. ; 
Pappe No. 69! Hb. Mus. Brit. 


Series 20. Flores in racemos terminales et laterales multifloros dispositi 
ee Y se IR LC ae 
Carina dorso rotundata, cire. 15-17 mm. longa. Suffruticosa, foliis 
cuneato-oblongis. 


36. C. retusa, Linn. Sp. Pl. T15 (1753) ; DC. Prod. ii. 125: Bot. Mag. 
t. 266; Bot. Reg. t. 253; Baker in Oliver, Fl. Trop. Afr. ii. 13; 
Taubert in Engler, Pflanzenwelt Ost-Afr. C. 204. 

Sufrutex. Caulis erectus, 1-13 m. altus. Rami striati. Stipule minute, 
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subulate. Folia oblanceolato-oblonga vel oblongo-obovalia, obtusa, basi 
cuneata, seepius 40-75 mm. longa, 13-28 mm, lata, superne glabra, subtus 
puberula, petiolo brevi suffulta. Racemi 10-20- flori, laxi. Bractew ad basin 
pedicelli parvee. Calycis lobi lanceolati, tubo fe longiores. Vewillum 
flavum, vel purpurascens. Carina apice breviter rostrata, in toto 14-17 mm. 
longa. Legumen oblongum, breviuscule stipitatum vel subsessile, 35-40 em. 
longum, glabrum, 15— 2- -spermum. 

Widely distributed in Tropical Africa, also in Comoro Is., Rodriguez, 
Madagascar, India, Ceylon, China, Malaya, N. Australia, America. This 
is the Ce asiatica, folio singulari cordiformi, floribus luteis of Hermann 
(Hort. Acad. Lugduno-Batavus, p. 201). There are several specimens in 
the Hermann Herbarium. 


Series 21. Flores pauci, magni, in ultimorum foliorum axillis dispositi. 
Carina calyce brevior, 18-22 mm. longa. Herba pilis ferrugineis dense 
vestita. 


37. C. catycina, Schrank, , Pl. Rar. Hort. Monac. t. 12 (1819); DC. Prod. 
ii. 129 ; Baker m Oliver, Fl. Trop. Afr. ii. 15; Hiern, Cat. Welw. Afr. 
PPT LO ke 

Flerba simplex vel ramosa, caule gracili erecto. Stipulw parvee, oculo nudo 
vix conspicuse. Folia brevissime petiolata, linearia, lineari-lanceolata vel 
oblongo-lanceolata, 5-7 cm. longa, 6-10 mm. lata, undique pellucido-punctata, 
pilis ferrugineis preecipue subtus vestita. Calyw profunde bilabiatus, extus 
longe denseque strigoso-pilosus, corollam obtegens, sepe 20-25 mm. longus. 
Carina albido-virescens. Legumen glabrum, calyce parum aucto involu- 
eratum, paullo inflatum, 12-30-spermum. 

SENEGAMBIA: Heudelot No. 119! Hb. Kew. ; Lecard No. 278! Hb. Berol. 

Srmrra Leone: Luseniya, Scott Elliot No. 4066! Hb. Kew. 

Nigeria: Yola, Dalziel No. 1! Hb. Kew. 

Jameroons: Ledermann No. 3939! Hb. Berol. 

DsurRLAND : Seriba Ghattas, Schweinfurth No. 2325! Hb. Kew. ; No. 3133! 
Hb. Schweinfurth. 

Uganpa: Unjoro Plateau, Speke § Grant No. 573! Hb. Kew. ; Mt. 
Ruwenzori, Semliki Valley, Scott Elliot No, 8072! Hb. Kew. 

Congo Region: Dembo, J. Bequaert No. 483! Hb. Brux. 

AngoLta: Pungo Andongo, Welwitsch No. 1937! Hb. Mus. Brit.; Mechow 
No. 70! and No. 130! Hb. Schinz; near Lucollo, Gossweiler No. 1380! Hb. 
Mus. Brit. ; Angola, Mr. 6 Mrs. Monteiro ! Hb. Kew. 

GERMAN ie ArricA: Undussuma, Stuhlmann No. 2608! Hb. Schwein- 
furth. 

ZANzIBAR : Kirk, Hb. Kew. 
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Nyasananp: Buchanan (1895) No. 394! Hb. Kew. ; S.W. Nyasaland, 
Kagehi, Stuhlmann No. 8477! Hb. Schweinfurth. 

Porruauess Bast Arrica: Lion’s Creek, Schlechter No. 12210! Hbb. 
Kew., Turic. 

A common Asiatic species reaching China and N. Australia. 


Series 22. Flores in racemum laxissimum 2—4-florum dispositi. Carina 
circ. 17-18 mm. longa. Annua, foliis lineari-lanceolatis. 


; 
38. OC. Boramu, Taubert in Engler, Pfanzenwelt Ost-Afr. C. 204 (1895). 

Annua, erecta, fere e basi parce ramosa, usque ad 30-35 em. alta, adpresse 
sericea, mox glabrescens. Caulis teres vel subteres. Rami suberecti. 
Stipule minute. Folia lineari-lanceolata vel lanceolata, apice acuminata, 
6-10 em. longa, circ. 10-11 mm. lata, superne primum parce pilosa, mox 
glabra, petiolo 2-3 mm. longo suffulta. Flores majusculi, pedicellati. > 
Bractew cire. 1 mm. longee. Pedicelle circ. 5 mm. longi. Calyx totus cire. 
10 mm. longus, dentibus lanceolatis 7-8 mm. longis tubo subtriplo longioribus. 
Vevillum oblongum, hamato-apiculatum, dorso sub apice vix pilosum, lineis 
purpureis insigniter striatum. Ale oblique oblongze. Carina cymbiformis, 
longe rostrata, marginibus villosulo-ciliatis. Ovarium stipitatum, preeter latus 
ventrale densiuscule fusco-pubescens glabrum. Legumen deest. 

Uaanpa: River Wala, Boehm No. 88! Hbb. Berol., Turic. 

A branched annual with lanceolate acuminate leaves, small stipules, and a 
lax raceme of 2—4 rather large flowers. 


Series 23. Flores majusculi, in racemos longe pedunculatos laxe 3-—9-floros 
dispositi. Carina dorso rotundata, 18-20 mm. longa. Caulis elongatus, 
flexuosus, angulatus. 


39. C. WeLwirscuit, Baker mm Oliver, Fl. Trop. Afr. ti. 13 (1871) ; Hiern, 
Cat. Welw. Afr. Pl. i. 196. 
Ot ‘i ATC ye Q vy 7 € " Pye ao 
Caulis elongatus. Stipule lanceolate. Folia coriacea, ovata vel oblonga, 
basi rotundata vel cuneata, apice acuta et mucronata, 6-8 em. longa, 2—4°5 em. 
lata, superne glabra, subtus strigoso-pubescentia, petiolo 10-22 mm. longo 
suffulta. Bractee lanceolate. Calyx totus circ. 11 mm, longus ; lacinize 
tubo longiores, pubescentes. Veaillum suborbiculari-obovatum. Ala late 
oblong, circ. 20 mm. long et +9 mm. late. Carina apice acuta, aliis sub- 
eequilonga. Legumen oblongum, circ. 28 mm longum, glabrum, stipitatum. 
J . > y r ; A = e 
ANGOLA: Pungo Andongo, between Quibunda and Quitage, Welwitsch 
gan t 7 = 2ent « PRanonalie Fas s) 
No. 1938! Hb. Mus. Brit.; Benguella, Bailundo Distr., Wellman! Hb. 


Kew, 
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Series 24. Flores solitarii, longe pedicellati. Corolla haud visa. Catulis 
herbaceus, gracilis, procumbens, foliis sessilibus oblanceolatis. 


40. C, unirtora, Baker in Oliver, Fl. Trop. Afr. ii. 13 (1871). 


Caulis teres, glaber, copiose ramosus, 


Stipule minute, setacese. Folia 


sessilia, 18-21 mm. longa, +6 mm. lata, mucronata, basi subcuneata, glabra. 

Flores solitarii. Pedicelli oppositifolii, graciles, +25 mm. longi et ultra, 

versus bracteolis setaceis instructi. Caly« glaber, +6 mm. longus ; 

lobi lanceolati, tubo brevi. Zegumen distincte stipitatum, lineari-oblongum, 

leviter incurvum, 12-14 mm. longum, +6 mm. latum, giabrum. 
SENEGAMBIA : Perrottet, Hb. Mus. Paris. 
Specimen not seen. 


basin 


Srcr. Il. SPHHROCARPA, Benth. in Hooker’s Lond. Journ. Bot. 


ii. (1843) 579. 


Flores parvi, in capitula vel in racemos vel apicem versus pedicellorum 
subumbellatim dispositi vel rarius solitarii vel in axillis foliorum. 


calyce seepius longior. 
spinosi, foliis seepius trifoliolatis. 


1(@) 
(0) 


(ec) 
(d) 
(e) 
(7) 
(9) 
(h) 


bo 


LINN, 


CLAVIS SPECIERUM. 


Flores in capitula vel in racemos densos vel subdensos 
nec in foliorum axillis dispositi ........ aft sleep onhamtyetssuaas = 
Flores in capitula vel in racemos densos vel subdensos dispositi, 
et pauci quoque in foliorum axillis ....... Nei oe- 2-60 NO Obie 
Flores in racemos laxos non umbelliformes dispositi....... Sv 
Wilores PAULCUIAtIM GispOBiti oa. be oT oe ass ccwnca ss oes ony: 
Flores in foliorum axillis dispositi, rarius superne racemosi . 
Flores in racemos subumbelliformes dispositi ................ 
(vores: Prolliiraierit ans ects eo. ello Moccasin bai Gc cee ar nea 
Flores pauci, apicem versus caulium dispositi................ 
Flores parvi. Carina 4-6 mm. longa .........-....0eeeveee 
Flores majores, Carina 7-12 mm. longa ..............500% 
Mer bseu teers. settee. Se ADR CSO COS Oe eRnO 
Sardi RTWCCE) = a5 e606 cron Sinner a ne COO OIG Ha dylan COI 
Calyx + 3 mam, longus ©... re eects eee s eee e sees 
Calyx 3°5-5 mm. longus ...........-06 sec ee eens DCE One 
Procumbens.. Holicla late‘obovata .fi.nwende: os. ess- ss 
Caules erecti vel adscendentes. oliola cuneato-oblonga vel 
oblongo-lanceolata ccs eee e cence eee e een teen ee ce aee 
Caules erecti vel adscendentes. Foliola oblanceolata ........ 


Calycis lobi lanceolati vel triangulares. Carina dorso rotundata. 


Calycis lobi lati 1... ee eee ee eee br not blo domo Poe 0 G0 
Herbs annuce vel perennes .......-.. Aes Cot aOR esinets 
TICLE OSM Meee ea i ernie taetee ols wile Tenis cove « © 
JOURN.—BOTANY, VOL, XLII, 


parvula. 


5 


Baumiit. 


Kiissneri. 
cephalotes. 


Carina 


Herb vel suffrutices, rarissime fruticuli, haud 
Legumina globosa vel elliptico-globosa, 


abbreviata, 
Seementana. 


8 


12 


T 
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14 (a) 
(2) 
(c) 
(d) 
(e) 

(f) 

15. 


16. 


(0) 
(c) 
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aptacancer ee 


Carina falcata. Legumen pilis brunneis dense obtectum 
Carina dorso angulo recto curvata, inde in rostrum rectum sensim 
attenuata 
Plantes seepius 10-25 cm. alt 
Plante altiores, 25-70 cm. vel ultra 
Foliola oblongo-obovata. Petioli + 3-4 mm. longi 
Foliola oblonga vel oblanceolata. Petioli 4-8 mm. longi 
Foliola parva oblanceolata vel lineari-obovata. Petioli 3-4 mm. 


CO RCre One cur Caratach CC DeORL ORT ar usa 


hone ieee Bereta Sa thckal g ahe ei atans e'apele one iAietho suits ote te eae 
Foliola lineari-lanceolata. Racemi densiusculi ...........++. 
Foliola oblongo-lanceolata vel oblonga. Racemi subdensi .... 
Foliola cuneato-oblonga. Racemisubdensi ..........+-+++. 
Foliola cuneato-oblonga vel cuneato-obovata. Racemi densi 
Garina dorso totundata 45, ..2..- 2.00 se oes eee ns lean 
Carina dorso angulo recto curvata vel genuflexa..........++-. 
Carina + 7 mm. longa... .. 0. ..ecee cere ener sere er eens eeens 
Carine Qellemmielonga mremtt ite etal et ete 
Foliola oblanceolata. Flores in capitula densa dispositi ...... 
Foliola anguste lanceolata. Caules ramosi. Flores in capitula 

densa dispositi 2.00... ecco cece eect eset tees ewan teens 


Foliola anguste lanceolata. Caules plures ex eadem radice orti, 
simplices. Flores in racemos densos vel subdensos dispositi . 
Foliola oblongo-elliptica. Legumen globoso-conoidea ........ 
Foliola lineari-obovata. Legumen ellipsoideo-globosum ...... 
Foliola cuneato-oblonga. Legumen oblique obovoideo-globosum. 
Herbee 
Suffrutices 
Foliola cuneato-spathulata, 4-5 mm. lata 
Foliola oblongo-spathulata, 4-8 mm. lata. .........-++.-+4-- 
Foliola anguste oblanceolata, 1-2°5 mm. lata. ...............-- 
Foliola oblanceolata vel oblongo-oblanceolata, 2-4 mm. lata, 
ubique albido- vel flavo-tomentosa 
Suffrutices ramosi. Carina dorso 
AMINE, Yosoanesnooannguasqedooovegorccceononvae 
Suffrutices valde foliosi, caulibus sepius simplicibus. Carina 
dorso genutlex ates vstawis teresa oe ele rie tar ete ee 
Suffrutex mediocriter foliosus. Calyx vexillo brevior 
Foliola lanceolata, utrinque hirta. Valde foliosa ............ 
Foliola oblanceolata, superne subglabra. Mediocriter foliosa .. 
Folia superiora simplicia, inferiora trifoliolata 
Folia seepius omnia trifoliolata 
Petioli 1-3 mim? longi ie weys peerernretot teen Re iets eet neers 
Petioli circ. 15 mm. longi 
Foliola intermedia lateralia parum superantia................ 
Foliola intermedia lateralia 1:5-3-plo superantia 
Annuze vel perennes, 


oe) 6 (Ole 0:86. (6, 0/8 8),0; Ure eerie, # (0lele wiis)eleLere vi wkalisiele)eecaga ay es lele eae. 4c 


@/cmi@) (e) 4) 0) a) ]eiie| ie) (aie) se 18n) ie) .@ 


a 


rotundata, in calyce 


e\ ea) (@) 0) © 0.6110) e\fa (9,18) 6.1m (e(\F ie)! ie!/a) (6 n) lene Feline 
ot oa 0 8, 5) 0.0 (@) e'elu (euuiiulwi © eile ee le feretdlee le isis 


ee re a) 


Carina dorso angulo recto curvata, inde 
in rostrum rectum attenuata, in toto 5-7 mm, longa 
Annua, Carina dorso rotundata, 5-7 mm. longa 
Suffrutices, vel fruticuli vel 
perennes, 


leh a ceieiiese. 


rarissime plante annue vel 
Carina dorso rotundata, in toto 6-8 mm. longa 


vasculosit. 


9 

10 

iil 

Pogget. 
kutchiensis. 


Jacksonit. 
quangensis. 
nutans. 
malangensis. 
prolongata. 
Fischert. 

13 
Ledermannii. 

14 
nytkensis. 


Descampst. 


Sapintt. 
lepidissima. 
adenocarpoides. 
globifera. 

16 

ile 
hyssoprfolia. 
Johnstonit. 
erythrophleba, 


leucotricha. 
18 


19 
Antunes. 
abscondita. 
cistoides. 

20 

21 
stenothyrsus, 
Seretrz. 
benguellensis, 
cuspidata. 


ho bo 
oO w 


bs 
ba | 
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Annus, perennes vel suffrutices, Carina dorso angulo recto 


curvata, inde in rostrum rectum sensim attenuata ..... whiten 29 
23 (a) Glabra vel pubescens ............0ecccceeeece Deve aetvee 24 
(6) Squarrosa, hirta ........ Be evannite wie sjePatecs take MPen Mee rateneteythetne irene ESO CTT OSs 
(ec) Foliola sparsa pilis albidis dense vomit Deas etoishete sate eae sparstfolia. 
24 (a) Legumina 2-3:5 mm. longa. Foliola angustissima ......... Carsonit. 
(6) Legumina 3:0-3'5 mm, longa. Foliola oblanceolata........ .. tenwirama. 
(ec) Legumina 35-5 mm. longa ..........005. Soe Meee 25 
25 (a) Foliola oblanceolata vel oblongo-obovata  ..........e.eeees . spherocarpa. 
(6) Foliola linearia vel cuneato-oblonga ..........e.eccceeeceees spherocarpa, var. 
(ec) Foliola cuneato-oblanceolata vel cuneato-oblonga. Flores angusitfolia, 
PRP R ONY HeTNE sHeEd 4 Ai dloidd hia SILA 5 N'A orale te sselass 6 vydehe axe graminicola, 
(d) Foliola oblanceolata vel cuneato-oblonga. Flores quam in 
C. graminicola laxiores ,........... Adobe cm cicicroreireia Lukome. 
26. — Foliola linearia, in sieco nigrescentia........ 159) DOD DIGOO% ..+.. filicaulis. 
Some EAnteo elatee Wel BUbelate Li). esi 0% ..< diols sis g.c ee done wgadey dn 28 
Fruticulus humilis, ramosus. Legumen late ellipsoideum, 2-3- 
BPEL retailers Sion ealendiae Weds Pago NT aod mH Soe dumosa 
Perennis, circ. 12-15 cm. alta. Carina + 8 mm, longa. 
Wepumen: slobosum Fikes ticle «eine nad soctytos s50domno> boranica. 
28. Carina 6-8 mm. longa. Legumen 5-6-spermum ............ huillensis. 
i Carina 7-8 mm. longa. Legumen oblique oblongum, 4-spermum. dura. 
29. Annue, elate. Flores in racemos Jaxissimos dispositi. Carina 
Sins OIE 5 ae 5 9 oes Ain ale OOS OINO Dick oa oer ae 30 
Suffrutices. Caran SS em LON Gai g aeleval's wlohe ciclals are mens tee 31 
30 (a) Foliola late linearia vel lineari-lanceolata, 30-45 mm. longa, 
AS femme lata, apice LOLUMGALAN eee eet: ceemire site tie trios iele cernud, 
(5) Foliola lanceolata, oblonga, vel late elliptica, apice emarginata, 
DUS amis LOM tA O— la MM AGH yee welciciasitae sie tel clara truncata, 
(c) Foliola anguste oblanceolata, 5-13 mm. longa, 0°5-1°5 mm, lata. laxiflora. 
Silty, (Cp aiiayl Ulla iieanrisea hore Wo Sina oo HOO Ginn nO Homie craks onic Leubnitziana. 
Crane a) nt LOM Oa to et ceclvtole erekedirer= ole, « potershe| ois ovetare'e «lee Dinteri. 
32 (a) Foliola oblanceolata vel oblongo-oblanceolata. Caules deorsum 
BULCAE ses AOA EOS PROM LOIS BAO API Occ DOG Oe Aris Jlorida 
(6) Foliola oblonga vel oblongo-obovata. Oaules deorsum non bs hes 
CAT a ee ert ee et ENON Coca Gia RIGS gin etnias acuminatissima, 
(c) Foliola lineari-obovata, supra granuloso-punctata ............ polyantha, 
(d) Foliola suprema lineari-oblonga, inferiora obovata .......... kundelunguensis. 
33 (a) Carina 4-5 mm. [okatfi i oe. eplpeedercicG Btad ho IDS Dia OH Picton cece 34. 
(6) Carina 6-10 mm. DAN utes cit eaten s een at aittie ate n e 35 
(c) Carina 12-13 mm. longa 0.66.66 eee eee eee ete e eee es ate phyllostachys. 
PUMP EGlOLU O= 1 Ol mine LOUST ereretey stars oce'e aleialior-Neletielekersievelore tree rie = Bequaert. 
Petiols Po Ge WONG he soe ios «oc ie 20s cure pradowiere s siete ae en Alexanderi. 
35 (a) Carina 6-7 mm. longa. Folia suprema simplicia, inferiora =, oi 
trifoliolata, usque ad 38-6 mm. lata ...... eee eee eee eens kwiririensis, 
(6) Carina 8-9 mm. longa ; carine rostrum apice sursum flexum .. ailliflora. 
(c) Carina 7-8 mm. longa ; rostrum rectum .......... fee etee ens Mumbwe. 
(d) Carina 9-10 mm. longa; rostrum rectum. Folia suprema 
Elisabethe, 


simplicia, inferiora trifoliata . 0... +16 esses eee eee eae 
T 2 
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36 (a) Foliola obovata. Legumen sepius 3-spermum, Carina 5-6 mm. 


TOMES... 6 wep asoce:s tral antiacoteuahesa @hatnls dtr Shei Boge lelatie)y, Clo'alehiaegers .. pisicarpa. 
(6) Foliola oblonga vel obovata-lanceolata. Legumen |—-2-spermum, 
Carina'6-8 mm..longa ~ 2... 04 a naleci oer pe Pee & piluhearpa. 
(c) Foliola oblonga vel elliptica. Legumen sepius 3-spermum. |{ pilulicarpa, 
Carina seepius 6 mm, longa ..............--.-..-- discloeanr ste | var, Schinz. 
(2) Foliola obovata vel oblongo-obovata. Carina 9-11 mm. longa . reptans. 
37. Planta humilis, Caulis 12-15 cm, longus. Foliola oblanceolata. minima. 
38. Planta humilis. Caulis 4-10 cm. altus. Foliola obovata...... congoensis. 


Series 1. Flores in capitula vel in racemos densos dispositi. Carina 
4-11 mm. longa. Herbs vel suffrutices, foliis petiolatis. 


41. C. parvuta, Welw. ex Baker in Oliver, Fl. Trop. Afr. ii. 25 (1871) ; 
Hiern, Cat. Welw. Afr. Pl. i. 200. 

Caules ex eadem radice orti plures, adscendentes vel procumbentes, 10- 
23 cm. longi. Stipule non conspicue. Folia trifolioliata, foliolis oblanceo- 
latis vel oblongo-oblanceolatis 7-11 mm. longis 2-3°5 mm. latis strigoso- 
pubescentibus, petiolo communi 3°0-4:°0 mm. longo suffulta. Flores 
parviusculi, e viridi flavescentes, sat insconspicui. acemz ad apices caulium, 
1:0-5:0 em. longi. Calya cire. 3 mm. longus, dentibus acutis. Veaillum 
cire. 4-5 mm. longum. Carina apice in rostrum attenuata, 4-5 mm. longa. 
Legumen subglobosum, sessile, cire. 2-spermum, demum glabrum (?). 


Angoua: Huilla, Welwitsch No. 1971, Hb. Mus. Brit., ete. 


42, ©. KAssneri, Bak. fil., sp. nov. 

Annua. Caules tenues, adscendentes, plures ex eadem radice orti, 12— 
18 cm. longi, hirsuti. Sétepule non conspicue. Folia trifoliolata, foliolis 
cuneato-oblongis vel oblanceolatis lateralibus inzequilateralibus 6-10 mm. 
longis, intermediis 10-15 mm. longis 3:0-4°5 mm. latis strigoso-pubes- 
centibus, petiolo communi hirsuto 3-6 mm. longo suffulta. Flores 
parviusculi, pedicellis hirsutis. Calyx dense hirsutus; lobi lanceolati. 
Veaillum extus plus minusve hirsutum, obovatum, 5-6 mm. longum, carina 
paullo longius. Al@ 5-6 mm. longe. Carina naviculariformis vel eymbze- 
formis, cum unguibus circ. 5mm. longa, apicem versus sensim attenuata. 
Legumen globosum, pubescens, cire. 3-spermum. . 

Coneo Reation: Lukomo River, Aédssner Nos. 2704! 2705! Hb. Mus. 
Brit. 

A slender annual, with small flowers, in dense heads, at the ends of 
the stems. 


43. C. CEPHALOTES, Steud. ex A. Rich. Tent. Fl. Abyss. i. 156 (1847) ; 
Baker in Oliver, |. c. ti. 22 ; Hiern, Cat. Welw. Ajral (ator 

Caulis erectus, simplex vel ramosus, subtomentosus. Stipul@ null. 

Foha trifoliolata, foliolis oblanceolatis 1-2 em. longis 3-4 mm. latis tomen- 
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tosis, petiolo communi 5-12 mm. longo predita. lores parvi, flavescentes. 
Bracteole non conspicue. Calycis tubus + 4 mm. longus ; lacinize lanceo- 
late, acute. Vevillum 4—5 mm. longum. Ale oblong. Carina dorso 
rectangulari-curvata, apice in rostrum gracilem attenuata, 5-6 mm. longa. 
Legumen ovoideum, apice uncinatum, sessile, 4-5 mm. longum, dense sericeo- 
pubescens, 2—3-spermum. 

Nieerta : Nupe, Barter! Hb. Kew. 

Cameroons : Posten Sagosche, Ledermann No. 3886! Hb. Berol. 

Abyssinia : Near Dschaladscheranne, Schimper No. 695! Quartin Dillon, 
Petit, Hb. Paris. 

Ucanpa: Mulema, Bagshawe! Hb. Mus. Brit.; Madi, Speke § Grant ! 
Hb. Kew. 

British East Arrica: Masai, Scott Elliot No. 6849! Hb. Mus. Brit. 

ANGOLA: Pungo Andongo, Welwitsch No. 1935! Huilla, Welwitsch 
No. 1936! Hb. Mus. Brit. ; Kulei and Kutsi, Bawn No. 880! Hb. Berol. ; 
right bank of Cuanzi, Gossweiler No. 1838! Hb. Mus. Brit. 

Congo Recion: Bukoma, J. Bequaert No. 121! Hb. Brux.; Sakania, 
Rogers No. 10026! Hb. Mus. Brit. 

GERMAN Hast Arrica: Kilimanjaro, Volkens No. 1789! Hb. Berol. 

RuopeEsia : Near Salisbury, Rand No. 463! p. p. Hb. Mus. Brit. ; Mazoe, 
F, Eyles No. 370! Hb. Mus. Brit. 

TRANSVAAL: South African Gold Fields, Baines! Hb. Kew. 


Var. nov. MOEROENSIS, Bak. jil. 

Foliola quam ea typi angustiora, pilis patulis vestita, petiolis brevioribus. 
Calyx totus 3 mm. longus ; lacinie triangulares. Vewdllum + 4 mm. longum. 
Carina apice in rostrum attenuata, 4-5 mm. longa. 

Congo Reaion: Loanza, Lake Moero, Kassner No. 2812! Hb. Mus. Brit. 
In flower 18 May, 1908. 


44, OC. Baumu, Harms in Baum Kunene-Sambesi Hxp. 253 (1903). 

Annua, caulibus procumbentibus puberulis vel adpresse pubescentibus. 
Folia parva, breviter petiolata, 3-folioliata, foliolis plerumque late vel 
latiuscule obovatis, lateralibus plerumque obliquis, apice rotundatis 5-9 mm. 
longis 4-7 mm. latis. Racemi terminales, pauciflori vel plariflori, densi, 
breves, pedicellis brevissimis. Bracteole anguste. Calya 4-5 mm. longus, 
ultra medium 5-partitus. Veaillum dorso adpresse pubescens. Carina dorso 
angulo recto curvata, in toto circ. 6 mm. longa. Legumen suborbiculare, 
parvum, szepe 2-spermum. 

An@ota: Lassingua, Baum No. 836 ; Hb. Berol.; R. Kuartiri, Gossweiler 
Nos, 2634! 4064! Hb. Mus. Brit. 

An annual or biennial, glaucous-green herblet with branches procumbent, 
radiately spreading from the centre. Inflorescence erect. Calyx pale 
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greenish and whitish, tomentellous. Standard whitish, wings violet, and keel 


pale yellow. 


45. C, ABBREVIATA, Bak. jil., sp. nov. 

Planta perennis, subtomentosa. Caulis erectus, ramosus, basi lignosus, 
25-34 em. altus. Stipule parvee. Folia trifoliolata, foliolis ‘obovatis vel 
oblongo-obovatis 8-15 mm. longis 5-6 mm. latis hirsutis, costa superne 
impressa, nervis tenuibus, petiolo 2-3 mm. longo superne canaliculato 
suffulta. Flores parviusculi, in racemos laterales densos dispositi. Racema 
10-23 mm. longi. Bracteolw ad basin calycis lineares, hirsute, cire. 1 mm. 
long. -Calyx hirsutus, totus 4 mm. longus; dentes triangulares, acuti, 
circ. 2mm. longi. Vewzllum calyce longius, obovatum, apice emarginatum, 
circ. 5 mm. longum. Ale oblonge. Carina dorso rotundata, falcata vel 
subfaleata, in toto circ. 5 mm. longa, rostro brevi. Legumen subspheer- 
oideum, apice mucronatum, 5-6 mm. longum, dense fulvo-hirsutum, seepe 
2-spermum, seminibus leevibus pallide viridibus. 

Congo Recion: Lake Tanganyika shore, Kdssner No. 3033! Hbb. Mus. 
Brit., Turic. 

This plant has short, dense, lateral racemes of flowers and pods covered 
with brown hairs. 


46. C. Szementana, Harms in Hngl. Jahrb. xxx. (1901) 322. 

Suffrutex ramosus, ramis elongatis teretibus virgatis subsericeo-pubes- 
centibus vel puberulis. ola satis parva, breviter petiolata, 3-folioliata, 
foliolis obovatis vel obovato-oblongis 9-12 mm. longis 3- 6mm. latis, supra 
glabris subtus sericeis vel subsericeis. Pedicelli in medio vel supra medium 
bracteolis linearibus geminis instructi. Caly« sericeus, dentibus late ovatis 
suborbicularibus vel semiorbicularibus obliquis. Vewillum obovato-suborbi- 
culare, basi auriculatum, + 7 mm. longum. Ovarium breviter stipitatum, 
breve, apice rostratum, sutura ventrali breviter pilosum. 

GERMAN Hasr Arnica: Mt. Kieyo, Goetze No. 1170! Hbb. Berol., Kew. 

Noticeable on account of the broad, rounded, short calyx-teeth. 


47, C. Poacrt, Taubert in Engl. Jahrb. xxiii. (1896) 179. 

Caules erecti, flexuosi, plures ex eadem radice orti, 15-25 em. longi. 
Folia trifolioliata, foliolis oblongo-obovatis. apice mucronulatis basi sub- 
cuneatis supra glabris subtus puberulis terminalibus 8-11 mm. longis 6- 
7 mm. latis, petiolo communi cire. 3 mm. longo. Capitula cire. 2 cm. longa. 
Bractew circ. 3-5 mm. longe. Pedicelli parce puberuli bracteolis setaceis 
medio vel infra medium instructi. Calyeis tubus cire. 1°5 mm. loneus 

. © ~ . r . ¥ . . : = i 
dentibus 3°5 mm. longis. Veaillum calyce longius, cire. 7 mm. longum et 
+6mm.latum. Carina cire. 7 mm, longa. Ovarium brevissime stipitatum, 
glabrum. Legumen ignotum. 
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Conao Rreton: On the Quango, Pogge No. 157! Hb. Berol. 
The distinguishing features of this plant are the flowers in a head, the 


nearly glabrous calyx, the teeth being rather more than twice the length 
of the tube, and the glabrous ovary. 


48. C. kurcurensis, Bak. /il., sp. nov. 

Radia lignosa. Caules ex eadem radice orti, 12-18 em. longi, pubescentes, 
graciles. Stipule oculo nudo non conspicue. Folia trifoliolata, foliolis 
oblongis apice acutis busi cuneatis 12-18 mm. longis 4-6 mm. latis, petiolo 
communi 4-8 mm. longo suffulta. Flores lutei, in capitula dispositi. Calya 
circ. 4 mm. longus, pubescens. Vewillum luteum, 7-8 mm. longum. Carina 
angulo recto curvata, in toto 8-9 mm. longa. Legumina sessilia, globoso- 
conoidea, pubescentia. — Ab C. globifera, H. Mey., differt statura humiliore, 
racemis brevioribus, leguminibus globoso-conoideis sessilibus. 

AnGota: Kului, Gossweiler No. 2249! Hb. Mus. Brit. ; River Kutchi, 
Gossweiler No. 3377! Between Kubango and Kutchi, Gossweiler No. 4200 ! 
Hb. Mus. Brit. 


49. C. Jacksonu, Bak. fil., sp. nov. 

Annua. Caulis gracilis, teres, pubescens, 20-30 cm. alt., surgum foliosus, 
adspectu C. Seemeniane, Harms. olia satis parva, trifoliolata, petiolo 
communi 3-4 mm. longo preedita, foliolis oblanceolatis vel lineari-obovatis 
sepissime 3-4 mm. longis 1-2 mm. latis superne glabris et nervo medio im- 
presso subtus griseo-strigoso-pubescentibus. lores in capitula terminalia 
ageregata. Pedicelli graciles. Bracteolw sub calyce posite. Calycis tubus 
brevis; lacinize lanceolate, tubo longiores. Vewillwm quam carina brevius, 
obovatum, unguiculatum, 6-7 mm. longum. Carina apice in rostrum 
producta, 8-9 mm. longa. Legumen ignotum. 

Bririso Hast Arnica: Mau Forest, F. J. Jackson! Hb. Mus. Brit. 


50. C. vascunosa, Wallich, Cat. No. 5427; e« Benth. in Hook. Lond. 
Journ. Bot. ii. (1843) 584. 

C. pseudoerisema, Vatke in (st. Bot. Zeit. (1878) 178. 

Caulis herbaceus, erectus. Rami elongati, virgati, hirsuti.  Stepule 
setacerr. Folia trifoliolata, foliolis oblongo-ellipticis vel ellipticis 15-65 mm. 
longis 8-20 mm. latis, petiolo 2-3 mm. longo preedita. Racemt terminales, 
elongati. Flores parvi, numerosi. Calyw« hirtus, laciniis tubo vix longioribus. 
Vexillum obovatum. Carine rostrum falcatum, vexillo paullo longius ; 
carina 7-9 mm. longa. Legumina oblonga vel globosa, ferrugineo-hirsuta, 


dense pilosa. 
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Britiso East Arrica: North of Mombassa to Lamu and Witu, Whyte! 
Hb. Mus. Brit.; Ribe, Wakefield! Hb. Kew.; Rabai, Taylor! Hb. Mus. 
Brit. ; Nyika Country, Watefield ! Hb. Kew. 

Ucanna: Scott Elliot No. 7188 ! Hb. Mus. Brit. 

Zanzipar: Hildebrandt No. 931! Hb. Mus. Brit. ; Stuhlmann No. 882! 
Hb. Berol. ' 

German East Arrica: Usambara, Holst No. 8791!; Usaramo, Stuhlmann 
No. 8218! Hb. Berol. 

PortuaursE East Arrica: Morumben, R. Schlechter No. 12103 ! Hb. 
Mus. Brit. 


d1. C. Lepermannu, Bak. fil., sp. nov. 

Caulis erectus, ramosus, 30-50 cm. altus. Rami virgati, subteretes. 
Stipule subnulle. olia trifoliolata, foliolis oblanceolatis 7-12 mm. longis 
2°5-4°5 mm. latis subtus strigosis, petiolo 6-9 mm. longo instructa. lores 
lutei, in capitula densa aggregati, pedicellis tenuibus. Calyw 3 mm. longus, 
externe pubescens, dentibus acutis tubo subeequilongis. Vellum 4-5 mm. 
longum, in sicco luteum, striatum, extus, pubescens. Alw oblong, cum ungue 
4-5 mm. longee. Carina dorso angulo fere recto curvata, inde in rostrum rectum 
attenuata, in toto +7 mm. longa. Legumensubspheroideum, 4—5 mm. longum. 

Cameroons: Markt Singwe, Bambuttuberge, Ledermann Nos. 1717 and 
1725! Hb. Berol. ; Fossong Wendschen, Ledermann No. 1544! Hb. Berol. 

This plant is allied to C. nyikensis, Baker ; the flowers are aggregated 
in dense heads at the end of the stem and branches, but the flowers are 
distinctly smaller. 


52. C. NYIKENSIS, Baker in Kew Bull. (1897) 250. 

FHlerba perennis vel suffrutex elatus, erectus, ramosus. Rami graciles, 
virgati, teretes, adscendentes, dense pubescentes. olia foliolis oblanceolatis 
obtusis mucronatis 6-12 mm. longis 3-6 mm. latis pallide viridibus dense 
pubescentibus, petiolo pubescente 6-13 mm. longo suffulta. Racemi densi, 
globosi vel oblongo-globosi. Bractew parvee, lineares, pilose. Calyx dense 
pilosus, totus circ. 5 mm. longus, dentibus lanceolatis. Corolla pallide 
rubella, calyce duplo longior. Veaillwm oblongo-obovatum, carine sub- 
equilongum, + 9 mm. longum, extus dense hirsutum. Ale oblonge, 
carina breviores, 7-8 mm. longee. Carina dorso angulo recto curvata, inde 
in rostrum rectum et gracilem attenuata, 9-10 mm. longa. Legumen sessile, 
oblongo-globosum, + 4 mm. longum, dense pilosum, 1-2-spermum. 

NyasatanD : Nyika Plateau, alt. 2000-3000 metres, Whyte! Hb. Kew. 


53. C. Descampsu, Micheli in Bull. Soc. Bot. Belg. xxxvi. (1897) 53; 
De Wild et Durand, Illustr., Fl. Congo, 69. t. 35 (1899). 
Suffrutex habitu C. nyikensis, Baker. Caules erecti, ad basin lignosi 
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Copiose ramosi. Stipule minim. Folia trifolioliata, foliolis anguste lanceo- 
latis mucronatis 6-8 mm. longis 2 mm. latis pubescentibus, petiolo communi 
2-3 mm. longo suffulta. Calycis tubus brevis, lobis acutis parce setoso- 
pilosis tubum superantibus. Vewillum oblongum, obtusum, + 10 mm. 
longum, subsessile, extus puberulum. Ale anguste. Carina apice longe 


rostrata, + 10 mm. longa. QOvarium breve, biovulatum. Legumen 
1gnotum. 


Conao Region : Haut Marangu, Descamps, Hb. Brux. 


This species is much more nearly allied to the preceding than to 
C. Perrottetti, DC., as stated in the original description. 


54. C. Leprpissima, Bak. jil., sp. nov. 

Caulis suffruticosus, preecipue sursum cinereo-pubescens, C. nyikensi, 
Baker, valde aftinis. Stipulw inconspicux. Folia trifoliolata, foliolis strigoso- 
pubescentibus intermediis majoribus 20-25 mm. longis 7-10 mm. latis, 
lateralibus paullo minoribus inzequilateralibus, petiolo communi pubescente 
4—7 mm. longo suffulta. Flores lutei, in capitula ad ramorum apices 
dispositi.  Capitula globosa vel oblongo-globosa. Calycis dentes cire. 
“4 mm. longi, lineari-lanceolati. Vewillum luteum, 10-11 mm. longum, 
cire. 5 mm. latum, calyce longius. Carina dorso angulo recto curvata, inde 
in rostrum rectum sensim attenuata, in toto 10-11 mm. longa. Legumen 
globoso-conoideum, cire. 5 mm. longum, sessile, pilis albidis obtectum, 1-2- 
spermum, pedicellis fructiferis erecto-patentibus. 

Congo Reeton: Nieuwdorp, /. A. Rogers No. 10404! Hb. Mus. Brit. 

A close ally of C. nyikensis, Baker and C. Descampsi, Micheli. 


The distinguishing features of this plant are :— 


(a) The stems 30-40 cm. long. 

(b) The oblong-elliptical, pubescent leaflets. 

(c) The flowers in dense capitula at the ends of the branches. 
(d) The carina bent at a right angle with a straight rostrum. 
(e) The globose-conical, sessile pods 1—-2-seeded. 


Series 2. Flores in capitula subabsconditi et nonnunquam alii ex axillis 
foliorum supremorum. Calyx corolla longior vel subeequans. Carina 
dorso rotundata, 4-7 mm. longa.  Suffrutices ereeti, ramosi, foliis 
sessilibus vel subsessilibus. 


55. C. aBsconpita, Welw. ex Baker in Oliver, Fl. Trop. Afr. ti. 19 (1871) ; 
Hiern, Cat. Welw. Afr. Pl. i. 198. 

Suffruter ramosus, valde foliosus, 3-6 dm. altus. Rama pilis dense obtecti. 
Stipule oculo nudo non conspicue. Hola trifoliolata, foliolis oblongis vel 
oblongo-lanceolatis 6-20 mm. longis 2-6 mm. latis, subtus pilosus. lores 
aurantiaci, in capitula 2-20-flora dispositi. Calyz totus circ. 8 mm. longus, 
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laciniis lanceolatis. Vecillum unguiculatum, circ. 7 mm. longum. Carina 
dorso rotundata, 5-7 mm. longa. Legumen globosum, sessile, pisi magmi- 
tudine, pilis albis tectum, cire. 3—6-spermum. 


Ancota: Huilla, Welwitsch No. 1927! Pungo Andongo, Welwitsch 


No. 19276! Hb. Mus. Brit.; near Don Affonso, Gossweiler No. 2901! 


Kassuango, Gossweiler 3740! near Munongue, Gossweiler: No. 3094 ! 


Ganguellos, Gossweiler No. 4351! Hb. Mus. Brit.; Huilla, Antunes No. A. 62, 
Hb. Berol. 


56. O. orstowEs, Welw. ex Baker in Oliver, Fl. Trop. Afr. ti. 18 (1871) ; 
Hiern, Cat. Welw. Afr. Pl. i. 198. 

Suffrutex gracilis, 8-6 dm. altus vel paulo altior, ramis rigidis erecto- 
patentibus.  Stipulw obsolete. Folia subsessilia, trifoliolata, foliolis 
oblanceolatis 10-15 mm. longis 2°5-4°5 mm. latis rigide coriaceis superne 
subglabris subtus sericeis. Flores lutei, in capitula pauciflora et in axillis 
foliorum supremorum dispositi. Calyx in toto 4°55 mm. longus, griseo- 
sericeus, dentibus lanceolatis tubo longioribus. Carina pallide lutea, calyce 
paulo brevior, dorso rotundata, 4-6 mm. longa. Legumen durum, globosum, 
circ. 4 mm. longum, adpresse griseo-sericeum, 2—4-spermum, 

ANGOLA: Pungo Andongo, Welwitsch No. 1928! Kakonda, Gossweiler 
No. 4232! Hb. Mus. Brit. ; Huilla, Welwitsch No. 1923! Antunes § Dekindt 
No. 3169! Hb. Mus. Paris. 

A suffruticose herb with the habit of a Cistus branching in a broom-like 
manner. 


Series 3. Flores in racemos densos dispositi et nonnunquam in axillis 
foliorum. Carina 7-12 mm. longa, calyce longior, apice in rostrum 
attenuata. Suftrutices virgati, seepissime simplices et copiose foliosi. 


o7. C. sreNoruyrsus, Taubert in Engl. Bot. Jahrb. xxiii. (1896) 178. 

Caulis erectus, simplex, foliosus, indumento brevi tectus. Stipule oculo 
nudo non conspicuee. Folia superne simplicia, inferne trifoliolata, foliolis 
lineari-oblanceolatis apice cuspidatis ad 22-35 mm. longis et 2°5-5 mm. 
latis supra glabris vel subglabris subtus ferrugineo-pilosis, petiolo communi 
1-3 mm. longo suffulta. Flores mediocres, numerosi, in foliorum axillis 
solitarii vel in racemum dispositi. Bracteole lineares, apicem versus 
pedicelli posite. Calya uti pedicelli pubescens, dentibus e basi latiore sub- 
ulatis.  Vewzllum  elliptico-ovatum, 10-13 mm. longum, ungue_brevi. 
Carina dorso angulo recto curvata, inde in rostrum sensim attenuata, in toto 
cire. 10-12 mm. longa. Legumen ignotum. 

Congo Region: Chamsango on the Quango, Mechow No. 589! Hbb. Berol., 
Turic. 

An erect leafy plant with oblanceolate, pubescent leaflets, and flowers in 
the axils of the leaves. 
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58. C. Serer, De Wild. Fl. Bangala et Ubangi, 170 nomen (1911). 

Caulis erectus, 55 em. vel ultra altus, fulvo-tomentosus. Folia suprema 
simplicia, inferiora trifoliolata, foliolis oblanceolatis 20-30 mm. longis, pube- 
scentibus, petiolo + 15 mm. longo suffulta. Flores parviusculi, in racemos 
terminales multifloros dispositi. Calyx + 4mm. longus, pubescens, dentibus 
acutis. Vevrillum ad apicem hirtum. Carina dorso angulo recto curvata, 
+ 8 mm. longa, apice rostrata. Legumen subglobosum vel oblongo-globosum, 
+ 7 mm. longum, fulvo-hirtum, seepius 2-spermum. 

Joneo Ruaton: Amadi, Servet No. 211! Hb. Bruxy. 

Hrect, fulvous-tomentose, with flowers in long terminal racemes, allied to 
C. cuspidata, Taubert. 

® 


59. C. Sapmnu, De Wild. Résultats Mission Compagnie de Kasai, 307 (1910). 

Caules erecti, numerosi, 25-30 cm. alti, ex radice crassa lignosa orti, 
brunneo-tomentosi. Stipule nulle. Folia suprema simplicia, inferiora tri- 
foliolata, foliolis oblanceolatis usque ad 17-22 mm. longis et 4-5 mm. latis, 
superne glabrescentibus subtus tomentosis, petiolo 4-7 mm. longo suffulta. 
Flores numerosi, in racemos terminales dispositi. Bractee 1-2 mm. longe. 
Pedicelli 4-5 mm. longi. Calyx circ. 4 mm. longus, dentibus lanceolatis 
acutis tubo longioribus. Vewillum glabrum, + 7 mm. longum, + 4 mm. 
latum. Carina dorso rectangulari-curvata, 8-10 mm. longa, apice rostrata. 
Legumen subglobosum, pubescens, sessile, 1-2-spermum. 

Ab C.  stenothyrso, Taubert, differt caulibus humilioribus,  floribus 
minoribus, ete. 

Congo Region: Bondo, A. Sapin! Hb. Brux. 


60. C. BENGUELLENSIS, Bak. il., sp. nov. 

Caules plures ex eadem radice orti, virgati, cano-tomentosi. Sézpule non 
conspicue. Folia trifoliolata, foliolis oblanceolatis oblongo-oblanceolatis vel 
anguste obovatis 10-17 mm. longis 4-6 mm. latis in sicco nigrescentibus 
subtus strigoso-pubescentibus, petiolo communi 3-7 mm. longo suffulta. 
Flores in racemos subdensos dispositi, non in axillis foliorum ut in C. steno- 
thyrso, Taubert. Racemi 3-10 cm. longi, pluri- vel multiflori. Bractew 
anguste. Bracteole parve. Calyx in toto 6-7 mm. longus ; tubus oblique 
campanulatus, dentibus apice cuspidatis. Vewillum pallide flavum, 10-11 mm. 
longum. <Alw oblong, vexillo breviores. Carina dorso angulo recto 
curvata, inde in rostrum rectum sensim attenuata, cire. 10 mm, longa. 
Ovarium sessile. Legumen ignotum. 

Bencueta: Gossweiler No. 8635! Hb. Mus. Brit. 

Rootstock ceespitose, stems numerous, erect, total height 35-40 cm. Calyx 
pale green, corolla pale bright yellow. Common in short shrub-grown 
pasturage at Kubal. Allied to C. stenothyrsus, Taubert, but the flowers are in 


a terminal raceme and the leaflets are shorter and broader. 
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61. C. cusprpara, Taubert in Engl. Pflanzenwelt Ost-Afr. C. 205 (1895). 

Frutex ramis foliis inflorescentiis pilis aureo-ferrugineis adpressis strigoso- 
pubescens, ramis teretibus dense foliatis. Stypule minute, lineares, cusp1- 
date. Folia trifoliolata, foliolis supra parce pubescentibus linearibus vel 
obovato-linearibus apice distincte cuspidatis basi cuneatis terminalibus 
lateralia 1°5-3-plo superantibus, petiolo 7-10 mm. longo suffulta. Racema 
elongati, angustissimi, basi foliati, densiflori. Bracter setacez, pedicello 
paullo longiores. Calyx pilis ferrugineis strigoso-villosus, tubo pedicellum 
eequante.  Vewillum calycem duplo superans, extus apice ferrugineo- 
pubescens. Carina 7-9 mm. longa. Ovarium aureo-hirsuto-villosum. 
Legumen brevissime stipitatum, @llipsoideo-globosum, pisi magnitudine, 
dense ferrugineo-pubescens, monospermum. $ 

German Hast Arrica: Undussuma, Stuhlmann No. 2834! Hb. Berol. 


Series 4. Flores numerosi, in racemos multifloros plus minusve elongatos 
dispositi. Carina dorso angulo recto curvata, sepius 8-10 mm. 
longa. Foliola oblonga vel oblongo-oblanceolata. LLegumen pendulum 
vel erectum, 1-2-spermum. Herbe. 


62. C. nurans, Welw. ex Baker in Oliver, Fl. Trop. Afr. ii. 24 (1871) ; 
Hiern, Cat. Welw. Afr..Pl. 1. 199. 

Herba 5-7 dm. alta. Caulis erectus, dichotome ramosus, pubescens. 
Rama herbacei. Stipule parvee, setaceee. Folia trifoliolata, fotiolis oblongo- 
oblanceolatis vel oblongis 25-40 mm. longis usque ad 12 mm. latis mem- 
branaceis, petiolo communi pubescente 8-28 mm. longo suffulta. Pedicelli 
graciles, 1°5-2°0 mm. longi, fructiferi cernui. lores lutei. Bractew circ. 
2mm. longe. Calyx extus pubescens, 3-3°5 mm. longus. Vewillwm in 
sicco flavum, carine fere wquilongum. Ale oblonge. Carina apice in 
rostrum rectum attenuata. Legumen nutans, pubescens, demum glabrum, 
subglobosum, 4—5 mm. longum. 

AnGoLa: Huilla, Welwitsch No. 1907! Hb. Mus. Brit. ; Antunes 
No. A158! Hb. Berol. ; Bumbo, Bertha Fritzsche No. 179 ! Hb. Berol. In 
flower 27 April, 1904. 

Ruoprsta : Near Mumbwa, Mrs. Macaulay No. 605! Hb. Kew. 


Hurerotanp : Okahandja, Dinter No. 40! Hb. Kew; (forma floribus 
minoribus). 


63. C. protonaata, Baker in Oliver, l. ¢. ti. 25 (1871) ; Hiern, Cat. Welw. 
Afr. Pl. i. 200. 
C. dubia, De Wild. Fl. Katanga, 185. 
Caulis erectus, rufo vel ferrugineo-tomentosus, in specimine typico 30- 
40 cm. altus. Stipule setaceze. olia inter majora hujus gregis, trifoliolata, 
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foliolis cuneato-oblongis vel cuneato-obovatis 25-65 mm. longis 7-17 mm. 
latis, petiolo communi 35-40 mm. longo instructa. Flores in racemos 
multifloros dispositi. Bractee parve.  Calya hirsutus 3-4 mm. longus, 
laciniis tubo longioribus. Vewillum apice mueronatum,’ carina longius. 


Carina cire, 10 mm. longa. Legumina globosa vel oblongo-globosa, sessilia, 
rufo- vel ferrugineo-tomentosa. 


Ancona: Pungo Andongo, Welwitsch No. 1955! Hb. Mus, Brit. 
Conco Recron : Katanga, Verdick No. 430! Hb. Brux. 


Series 5. Flores in racemos subdensos dispositi cum nonnullis ex avyillis 
foliorum. Carina 5-7 mm. longa, dorso angulo recto curvata, inde in 


rostrum attenuata. Legumina subglobosa, monosperma, Herba perennis, 
ramosa. 


64. C. Joanstont, Baker in Kew Bull. (1897) 250. 
Herba perennis, erecta, ramosa, pube breviinduta. Stipule 0. Folia tri- 
foliolata, foliolis facie subglabris dorso parce pilosis oblongo-oblanceolatis, 


intermediis 18-20 mm. longis 4-8 mm. latis, petiole communi 5-7 mm. 


longo suffulta. Pedicelli fructiferi erecti. Bractew lineares, pedicello 
breviores. Calyx totus +4 mm. longus, extus pilosus ; lobi lanceolati, quam 
tubus longiores. Vewillum calyce longius, dorso pubescens. Al carinee 
breviores. Carina5-7mm.longa. Legumen +4 mm. longum, +1-spermum, 
pilosum. 

Nyasantanp: Near Fort Hill, Nyasa-Tanganyika Plateau, alt. 1170- 
1330 metres, Whyte! Hb. Kew. 


Series 6. Flores in racemos subdensos dispositi. Carina +6 mm. longa. 
Legumen sessile, monospermum. Humilis, e basi ramosissima. 


65. Ci. peucorricaa, Baker in Kew Bull. (1897) 251. 

Herba perennis, 15-15 em. alta, ubique albido- vel flavo-tomentosa. Rame 
tenues. Stipule nullee vel cito decidux. olia trifoliolata, foliolis oblanceo- 
latis conspicue mucronatis 6-14 mm. longis 3-4 mm. latis utrinque dense 
persistenter pilosis, petiolo communi 4-3 mm. longo suffulta. Corolla 
pallide lutea, circ. 6 mm. longa. Calyx totus circ. 4 mm. longus, albido- 
pilosus, tubo brevi. Veaillum dorso pilosum. Carina curvata, apice in 

sus, 
rostrum gracilem attenuata, 5-6 mm. longa. Legumen pilosum, globosum 
vel oblongum, cire. 3-4 mm. longum. : 

NyasaLtanp: Near Fort Hill, Nyasa-Tanganyika Plateau, alt. 1170- 
1330 metres, Whyte! Hb, Kew. 
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Series 7. Flores in racemos densos dispositi cum nonnullis ex axillis folioram 
supremorum. Carina dorso angulo recto curvata, inde in rostrum 
rectum attenuata, in toto 6-8 mm. longa. Legumina globosa, sessilia. 


Herbee. 


66. C. nyssoprroLia, Klotzsch in Peters’s Mossamb. Bot. i. 55 (1862); Baker 
in Oliver, Fl. Trop. Afr. ii. 24, non Schinz in Plante Menyharthe. 
C. gracillima, Klotzsch, 1. ¢. 

Herba erecta, ramosa, pubescens. Stipule oculo nudo non conspicue. Folia 
trifoliolata, petiolata, foliolis supra glabris subtus pubescentibus terminalibus 
cire. 12-18 mm. longis 4-5 mm. latis. Calya pubescens ; laciniis lanceolatis 
subequalibus. Veaillwm pubescens, carina brevius. Carina glabra, 6-8 mm. 
longa. Legumen apiculatum, circ. 3 mm, longum et latum, pubescens, 


dispermum. 
Asysstnta: Sanka Beri, Schimper No. 1234! (1863-68) Hb. Mus. Brit. 
Brrrisnh East Arrica: Mau, Scott Elliot No. 6835! Hb. Mus. Brit, 
Portuguese Hast ArricaA: Querimba, Peters! Hb. Berol. 
Nyasauanp: Shire Highlands, Adamson No. 328! ; Blantyre, Buchanan! 


Hb. Kew. 


67. O. BRYTHROPHLEBA, Welw. ex Baker in Oliver, l. c. ii. 25 (1871) ; Hiern, 
Cat. Welw. Afr. Pl. i. 200. 

Herba. Species pulchella, ramis virgatis argenteo-sericeis 20-35 cm. longis. 
Stipule oculo nudo non conspicuse. Folia trifoliolata, foliolis argenteo- 
sericeis 5-10 mm. longis 1-2°5 mm. latis, petiole communi 4-6 mm. longo 
preedita. Flores in racemos breves et in axillis foliorum supremorum dis- 
positi. Veaillum lineis parallelis purpureis striatum, carina brevius. Ale 
flavee. Carina apice in rostrum rectum attenuata, in toto 7-8 mm, longa. 
Legumen globosum, sessile, pedicellis erectis. 

Angota: Huilla, Welwitsch No. 1983! Hb. Mus. Brit. 

Rwopesta : Mumbwa, Mrs. Macaulay No. 736! Hb. Kew. 


Series 8. Flores lutei, in racemos densos vel densiusculos dispositi. Carina 
8-11 mm. longa, dorso angulo recto curvata, inde in rostrum attenuata. 
Legumina sessilia vel stipitata. Herbs perennes vel suffrutices, 3-6 dm. 


alti. 
68. C. quancEnsis, Taubert in Engl. Jahrb. xxiii. (1896) 177. 
Hlerba perennis. Caulis erectus, sulcato-striatus, ferrugineo-villoso- 


pubescens. Folia breviter petiolata, foliolis supra glabris subtus pilosis, 
lineari-lanceolatis apice mucronulatis, lateralibus circ. 15 mm. longis, ter 
nalibus 15-22 mm. longis. Racemi terminales, densiusculi. 


mi- 
: ‘ Bractew 
minute, setacee. Calya 4-5 mm. longus, dentibus lanceolatis tubum 


excedentibus. Corolla calycem fere duplo superans. Vewillum circ. 9 mm 
*, 4 
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attingens. Carina lutea, dorso angulata, apice in rostrum attenuata, in toto 
circ. 8-9 mm. longa. Legumen novellum subglobosum, ferrugineo-villogo- 
pubescens. 

Conco Rueaton: On the Quango, Pogge No. 155! Hb. Berol. 


69. C. cLopirERa, /. Mey. Com. 24 (1835) ; Harvey in Harvey § Sonder, Fl. 
Cap. ii. 44, 
C. macrostachya, Sonder in Linnea, xxiii. (1850) 26. 
C’. Pentheri, Gandoger in Bull. Soc. Bot. Fr. Ix. (1913) 459. 

Suffrutexr basi lignosus, multicaulis. Caules erecti, angulares, puberuli vel 
canescentes, usque ad 25-35 em. alti. Sé¢pule subulatee vel obsolete. Folia 
foliolis cuneato-oblongis 10-23 mm. longis 4-10 mm. latis superne glabris 
subtus pubescentibus, petiolo communi 3-16 mm. longo suffulta. Bractew 
parvee, ad basin pedicelli posite. Bracteolw lineares. Calyx pubescens, 
dentibus lanceolatis tubum sequantibus. Carina 9-11 mm. longa. Legumen 
stipitatum, oblique obovoideo-subglobosum, adpresse puberulum. 

TRANSVAAL: Pretoria, Rehmann No. 4398! Hb. Schinz. 

Navrat: Port Natal, Krauss Nos. 341! 440! Hb. Mus. Brit.; Gueinzius 


No 1889 ! Wh. Kew. 


PonpoLanp: Between the Omsameaba and the Omsamwubo, Drege, Hb. 
Kew. 

GrRiquaLaND Hast: Tyson, Hb. Austr. Afr. No. 1252! Hb. Mus. Brit., 
and other collectors. 

This species is fairly common in Natal, Transvaal, and Hast Griqualand. 


Var. BRACHYCARPA, Benth. in Hook. Lond. Journ. Bot. ii. (1843) 581. 
Legumina valde oblique depresso-globosa. 
TRANSVAAL: Macalisberg, Burke | Hb. Mus. Brit. ; Zeyher No. 374! Hb. 
Mus. Brit. 


Var. STENOPHYLLA, Taubert in Engl. Jahrb. xxiii. (1896) 178. 
Foliola linearia, 1-1°5 mm. tantum lata. 
Jonao Ruaron: Mukenge, Pogge No. 849! Hb. Berol. 


70. C. MALANGENSIS, Bak, fil., sp. nov. 
Caules erecti, sulcati, circ. 40-50 cm. alti, ramosi, strigoso-puberuli. 


Stipule inconspicuz vel obsolete. Folia trifoliolata, foliolis cuneato-obovatis 


. : es a AeaN q R22 el 
vel oblongo-obovatis intermediis paullo majoribus 25-33 cm. longis 10- 
13 mm. latis apice apiculatis, peticlo superne canaliculato pubescente 
15-24 mm. longo preedita. Bractee lineares, pedicellos subeequantes. Flores 
flavi, in racemos subdensos dispositi. Aacemz 1s C. globijlore, H. Mey., sub- 
Pedicelli +4 mm. longi. Bracteole parve, lineares, ad apicem 


similes. 
Calyx pubescens, in toto 45-5 mm. longus, dentibus 


pedicellorum posite. 
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acutis. Carina 9-10 mm. longa, dorso angulo recto curvata, inde in rostrum 
rectum sensim attenuata. Legumen subglobosum, apiculatum, 6-7 mm. 
longum, sessile, pubescens, szepius 1—2-spermum. 

Ancota: Malange, Gossweiler No. 1326! Hbb. Kew., Mus. Brit.; Mechow 
No. 183! Hb. Beroi. 

Allied to C. globifera, E. Mey., but the pod is quite different and the 
leaflets are larger. 


Series 9. Flores in racemos densiusculos dispositi. Carina cire. 10 mm. longa, 
apice in rostrum gracilem sensim attenuata. Foliola lineari-obovata. 
Legumina ellipsoideo-globosa, sessilia, plurisperma. Frutex vel suf- 
frutex. 


71. C. ADENocARPOIDES, Taubert in Engl. Pflanzenwelt Ost-Afr. C. 206 
(1895). 

Caulis erectus, gracilis, cinereo vel fulvo-tomentosus vel subvillosus, 
superne ramosus. Sé¢pule inconspicue. Folia parviuscula, trifoliolata, 
foliolis lineari-obovatis vel oblongo-oblanceolatis 5-7 mm. longis 2°5-3°0 mm. 
latis, petiolo 3-4 mm. longo suffulta. Calya cire. 5 mm. longus. Legumen 
ellipsoideo-globosum, pubescens, seminibus pluribus. 

Ucanpa: Ruchiga, Bagshawe No. 404! Hb. Mus. Brit. ; Mt. Ruwenzori, 
2000-2330 metr., Scott Elliot No. 7563! Hb. Mus. Brit. 

GERMAN East Arrica: West Mporo, Tschaworo, Stuhlmann No. 3148! 
Hb. Berol. ; 

Somewhat similar in habit to a species of Adenocarpus. Noticeable on 
account of the rather dense clothing of the stem, the raceme of yellow and 
brown flowers, the slender rostrum of the carina, and the sessile elliptico- 
globose pods. 


Series 10. Flores numerosi, in racemos elongatos dispositi. Carina dorso 
rotundata, +10 mm. longa. Foliola obovata. Legumen pisiforme, 
pilis ferrugineis sericeum. Suffrutex. 

72. ©. Fiscnert, Taubert in Engl. Pflanzenwelt Ost-Afr. C. 205 (1895). 

Suffrutex videtur caulibus petiolis foliolorum pagina inferiore racemisque 
pilis ferrugineis villoso-pubescentibus. Stipule minute. Folia trifoliolata, 

foliolis obovato-oblongis obtusissimis apice mucronulatis basi cuneatis 20- 

30 mm. longis 10-15 mm. latis, petiolo communi 3-4 mm. longo suffulta. 

Racemi terminales, elongati, inferne foliati, densiflori. Bractee minute, 

oblongo-lanceolate, pedicellis apice bibracteolatis. Vewillum glabrum, calycem 

fere duplo superans. Ovarium stipitatum, villoso-pubescens. Legumen 
2-spermum, 
GerMan Hast Arnica: Merue, Fischer Nos. 164! 165! Hb. Berol. 
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Series 11. Flores parvi, in racemos laxiusculos vel densiusculos, nunc elon- 
gatos, nunc breves, dispositi. Carina parva, seepius 5-7 mm. longa. 
Legumina globosa vel oblongo-globosa. Herbze vel suffrutices. 


‘ 


73.-C. SPHHROCARPA, Guill. § Perr. in DC. Prod. ii. 133 (1825) ; Fil. 
Seneg. Tent. i. 167; Benth. in Hook. Lond. Journ. Bot. ii. (1843) 
579 ;, Baker in Oliver, Fl. Trop. Afr. ii. 23. 
C. polycarpa, Benth. 1. c. 580 (1843). 

Herbacea, divaricata, ramosissima. Caulis basi glaber, sursum pubescens. 
Stipule minimee. Folia trifoliolata, foliolis oblongo-ovatis 10-20 mm. longis 
4-8 mm. latis fere glabris pallide viridibus, petiolo 5-12 mm. longo suffulta. 
Flores flavescentes, in racemos longos et laxos dispositi. Pedicelli graciles. 
Bractee ad basin pedicelli anguste, +1°5 mm. longe. Calya glaber, totus 
circ. 3 mm. longus ; laciniz circ. 2 mm. longe. Ale oblonge, carina 
breviores. — Carina dorso rectangulari-curvata, inde in rostrum rectum 
attenuata, 5°5-6 mm. longa. Legumen sessile, oblongo-globosum, seepissime 
glabrum, 2—4-spermum. 

SENEGAMBIA: Perrottet No. 171! Hb. Mus. Brit., Hb. Paris, Roger! Hb. 
Kew., Heudelot No. 483! Hb. Kew. (type of C. polycarpa, Benth.). : 

Srerra LEONE: Afzelius! Hb. Mus. Brit. 

Dsuritann : Schweinfurth No. 2604! Hb. Kew. 

Ucanna: R. Fyfe No. 74! Hb. Kew. 

Sourn Crentrat Arrica: In the interior near the Tropic, Chapman & 
Baines! Hb. Kew. 


A plant collected in Kordofan is intermediate between the type and var. 


angustifolia, Hochst. 


Var. anagusTiroLia, Hochst. in Unio Inter Nub. No. 282. 
C. nubica, Benth. in Hook. Lond. Journ. Bot. ii. (1843) 581 ; Harvey in 
Harvey & Sonder, FI. Cap. ii. 45. 

Herbacea, ramosa, piloso-pubescens. Stipule parvee, lineari-lanceolate. 
Folia trifoliolata, foliolis linearibus vel oblongo-linearibus 25-35 mm. longis 
3-4 mm. latis supra glabris subtus adpresse pubescentibus, petiolo communi 
12-15 mm. longo preedita. acemi multiflori, 8-15 cm. longi. Bractew sub 
pedicello posite, circ. I mm. longee. : Calys totus circ. 3 mm. longus, 
pubescens ; lacinize tubo longiores. Veazllum apice mucronatum, carinam 
Carina dorso rectangulari-curvata, inde in 


subsequans. Ale oblonge. | 
Ovarium 4-6-ovulatum. 


rostrum rectum attenuata, circ. 6 mm. longa. 
i ] 6 il’ 5 ¥ y q nina «FP. 
Legumen sessile, obovoideum, circ. 6 mm. longum, pubescens, seepius 2- 


spermum. , a 
SpnecamBia: Mbidjem, Zhierry! Hb. Kew. 
Srprra Leone: Between Ruka and Kitchom, Scott Elliot No. 4310! 


Hb. Kew. 
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Supan: Kordofan, Kotschy No. 282! Hb. Mus. Brit.; Dr. Pfund 
Nos. 128! and 161! Hb. Kew. 

Mirrutann : Schweinfurth No. 2827! Hb. Schweinf. (forma foliolis 
brevioribus). 

Ruopesta : Livingston, F. A. Rogers No. 7197! Hb. Mus. Brit. Zambesi, 
Dr. Holub! Hb. Kew. 

PortuaugsE Hast Arrica: Delagoa Bay, Forbes! Hb. Mus. Paris; 
L. Scott, Hb. Kew. ; Lourenco Marques, Schlechter No. 11665! Hb. Turic. 
(forma). 

TRANSVAAL: Boshveld, Rehmann Nos. 5035! and 5178! Hb. Turic. 

GriqguaLaNnD West: Kimberley, Rehmann No. 3457! Hb. Turic. 

AMBOLAND : Schinz! Hb. Schinz. 

Great NAMAQUALAND: Daberas, Fleck No. 447! Hb. Schinz. 


Var. GRANDIFLORA, Schweinfurth in Herb. Berol. 
Foliola suprema lineari-oblanceolata. lores majores. Carina 7-8 mm. 
longa. 


DsurLAND: Schweinfurth, Ser. II. No. 64! Hb. Berol. 


Var. LANCEOLATA, Schinz in Abh. Bot. Ver. Brand. xxx. (1888) 160. 
Annua, erecta, e basi ramosa, ubique pilis patentibus et brevibus induta, 
circ. 40 cm. alta. Stipule lineari-lanceolatz vel lanceolate. Folia trifolio- 
lata, foliolis lanceolatis vel oblongo-ellipticis 15-60 mm. longis 6-10 mm. 
latis, petiolo communi 15-25 mm. longo suffulta. Racemé 5-15. mm. longi, 
seepius 15-40-flori. Calycis tubus +1 mm. longus; lacinize lanceolate, 
2mm, long. Vewillum extus hirsutum, 5.5 mm. longum, +3 mm. latum, 
apice mucronatum. Carina dorso rectangulari-curvata, inde in rostrum 
rectum attenuata, cire. 6 mm. longa. Legumen globosum, pendulum, 
sessile, hirtum. 
AmBoLAND : Oshiheke, Schinz No. 533! Omsamukene, Rautanen No. 312! 
a Mhig ‘ "1¢ 7 4a 1 . =; af . 
Hb. Turic. This variety is intermediate between C. spherocarpa, Guill. 
& Perr., and C. nutans, Welw. 
The rostrum of the carina is slender and straight, and the pod sessile, 
globose, and pendulous. A plant collected by Menyharth at Boruma, No. 57 
. » ? 
is closely allied. 


74. ©. Carsonn, Bak. fil., sp. nov. 

Annua, erecta, simplex vel ramosa, 25-45 em. alta. Radix exilis. Rami 
virgati, filiformes. Stipulenon conspicuee. Solia trifoliolata, foliolis lineari- 
bus vel lineari-oblanceolatis apice mucronatis 4—6 mm. longis 1-1-5 mm 
latis pubescentibus, petiolo communi 2-3 mm. longo suffulta. Flores parvi, 
in racemos laxos dispositi. Pedvcelli graciles, erecti vel suberecti, non cernul, 
2-3 mm. longi. Bractee circ. 1 mm. longs: Calycis tubus 3 mm. longus. 
Bractee circ. 1 mm, longe. Ve«illum cire. 6 mm. longum, dorso nubeeena 
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Ale carina breviores. Carina dorgo angulo recto curvata, inde in rostrum 
sensim attenuata, 5-6 mm. longa. Legumen globosum, sessile, 3-4 mm. 
longum, seepius monospermum, pedicellis fructiferis suberectis. 

NyasaLanp : Niamkolo, A. Carson! Hb. Kew. In flower and fruit May 
1889. \ 

Allied to C. filicaulis, Welw., but the vexillum is not so densely tomentose 
and the carina of a different shape. Branches slender, virgate. 


75. C. GRAMINICOLA, Taubert, MS. in Herb. Berol. 

Radix lignosa. Suffrutex 10-40 cm. altus. Caules numerosi, ex eadem 
radice orti. Stipule parvee, oculo nudo vix conspicue. Folia trifoliolata, 
foliolis griseo-viridibus cuneato-oblanceolatis 8-18 mm. longis 4-7 mm. latis 
subtus strigoso pubescentibus, petiolo communi 3-8 mm. longo suffulta. 
Flores parvi, erecti vel suberecti, in racemos laxiusculos terminales vel 
axillares dispositi. Sractew lineares, 2-3 mm. longe. Bracteole lineares, 
ad basin calycis posite, circ. 1:5 mm. longee ; pedicelli floriferi 1-5-2 mm. 
longi, fructiferi longiores. Caly« totus cire. 4 mm. longus, extus pubescens, 
dentibus aeutis. Vewillwm aureo-luteum, lineis rubris notatum, suborbiculari- 
obovatum, cire. 6 mm. longum. Ale lute, oblongze, carina breviores. 
Carina apice in rostrum attenuata, circ. 6-7 mm. longum. Legumen globo- 
sum vel subglobosum, apiculatum, +4 mm. longum, pubescens, circ. 2- 
spermum, erectum, sessile. 

SeneGAMBIA : Heudelot No. 614! Hb. Kew., ete. 

N. Nigrrra: Katagum District, Dalziel No. 377! Hb. Kew. 

Cameroons: Hinterland, Passarge No. 107! Ngaundere, Passarge 
No. 171! Sokode, Kersting No. 128! Berim, Ledermann Nos. 2492! 2496! 
Pass Tchape, Ledermann No. 2815! Hb. Berol. 

The distinguishing characteristics of this slender suffrutex are the oblanceo- 
late leaflets, the numerous, small, erect or suberect flowers, which are golden 
yellow with rod stripes and arranged in lax many-flowered racemes, the carina 
6-7 mm. long, and the globose or subglobose pods which are not pendulous. 


76. QO. wmicautis, Welw. ex Baker in Oliver, Fl. Trop. Afr. ti. 24 (1871) ; 
Riiern, Cat. Welw. Afr. Pl. i. 199. 

Annua. Caulis erectus, usque ad 40 cm. altus, virgatus, gracilis, simplex 
vel ramosus, strigoso-pubescens. Stipule oculo nudo non conspicue. Lolia 
trifoliolata, foliolis linearibus, 8-12 mm. longis 1-2 mm. latis strigoso- 
pubescentibus, petiolo communi 2—3'5 mm. longo suffulta. lores lutescentes, 
erecti, in racemos laxos pluri vel multifloros dispositi. Bractew ad basin 
pedicelli posite, 1-2 mm. longe. Calya +3°9 mm. longus. Vesillum extus 
sericeo-tomentosum, cire. 6 mm. longum. Caria naviculariformis, apice 
acuta, 5-5°5 mm. longa. Legumen erectum, subglobosum, sessile, 2°5-3'0 mm. 


diam., pubescens. 
v2 
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Ancota: Huilla, Welwitsch No. 1982! Hb. Mus. Brit.; Antunes & 
Dekindt No. 3165! Hb. Mus. Paris ; Benguella, Bailundo District, Dr. Well- 
man ! Hb. Kew. 

The slender stem and filiform branches, the very narrow leaflets, and the 
lax racemes distinguish this species. 

A specimen from Kundelungu, in the Congo Region, Kassner No. 2782, 
is probably a form of this species. 


77. C. Luxoma, Bak. jil., sp. nov. 

Caulis erectus, virgatus, strigoso-pubescens. Stipule non conspicuee. 
Folia trifoliolata, foliolis strigoso-pubescentibus viridibus oblanceolatis vel 
cuneato-oblongis apice mucronatis lateralibus 5-15 mm. longis, intermediis 
10-18 mm. longis 2°5-3°0 mm. latis, petiolo communi pubescente 3-5 mm. 
longo suffulta. Flores parviusculi, axillares et in racemos laxos dispositi. 
Braetew ad basin pedicelli parvee, lineares ; pedicelli graciles 2-4 mm. longi. 
Calyx totus 3-3°5 mm. longus, pubescens, dentibus acuminatis tubo longiori- 
bus. Vewillum extus pubescens, circ. 5mm. longum. Ale oblong, ungui- 
culate. Carina dorso angulo recto curvata, subeymbiformis, apicem versus 
in rostrum sensim attenuata, cire. 5 mm. longa. Legumen globosum, sessile, 
pubescens, seepe monospermum, pedicellis fructiferis erectis vel suberectis 
non nutantibus. 

Congo Rrction: River Lukoma, Adssner No. 2699! Hb. Mus. Brit., Turic. 
In flower 5 May, 1908 ; Mugila Mts., open plain, Kdissner No. 2999 a! Hb. 
Mus. Brit. 

A virgate plant with the flowers axillary and in lax racemes. Carina about 
5mm. long. Pod globose, sessile, erect. 


78. C. squarrosa, Schinz in Mém. Herb. Boiss. i. (1900) 130. 

Flerba vel suffrutex squarrosus, hirtus. Stipule lanceolate. Folia tri- 
foliolata, foliolis obovatis oblongo-obovatis vel oblongis 10-22 mm. longis 
5-10 mm. latis, petiolo communi 6-13 mm. longo suffulta. Flores parvins- 
culi, in racemos laxos et laterales et terminales pluri- vel multifloros dispositi. 
Calyx totus cire. 2-3 mm. longus ; laciniz acute, hirsute. Vewillum luteum, 
apice mucronatum. Carina hirsuta, circ. 5 mm. longo, dorso rectangulari- 
curvata, inde in rostrum sensimattenuata. Legumen obovoideum vel oblongo- 
globosum, 5-6 mm. longum, pubescens, subsessile, seepe 2-spermum. ; 

AmBOLAND: Olukonda QOshiheke-formation, Rautanen Nos. 226! 457! 
Ulukuanjama, Ténjes ! Hb. Turic. 


A specimen from Lourencgo Marques collected by Schlechter No. 11,665, 
and named C. nubica, Benth., is closely allied. 


Var. nov. Diytert, Bak. fil. 
Hrectus ramosus, circ. 75 cm. altus. Foliola linearia vel lineari-lanceolata 
2 
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15-35 mm. longa, 2-5 mm. lata, petiolo communi 15-20 mm. longo. 
Flores in racemos laxos multifloros 6-25 em. longos dispositi. Carina 
cire. 5 mm. longa. Legumina oblongo-globosa, cire. 5 mm. longa, pate 
pubescentia. 

HerREROLAND : Okahandja, Dinter No. 40! Hb. Turic. 

TransvaaL: R. Schlechter No. 4263! Hb. Turic. 

The racemes in the type are 4-12 cm. long, and in var. Dinteri 6-25 cm. 


Series 12. Flores paniculatim dispositi. Carina 9-14 mm. longa, dorso 
angulo recto curvata, inde in rostrum rectum attenuata. Herbs vel 
suffrutices, erecti, seepius elati. 


79. C. rLoripa, Welw. ex Baker in Oliver, Fl. Trop. Afr. ii. 30 (1871) ; 
Eiern, Cat. Welw. Afr. Pl. i. 202. 

Caules plures ex eadem radice orti, 3-10 dm. alti, erecti, angulati, ramosi. 
Stipule 0. Folia trifoliolata, foliolis oblanceolatis oblongo-oblanceolatis vel 
cuneato-obovatis 5-15 mm, longis 2—4 mm. latis, petiolo communi 2-8 mm. 
longa suffulta. Flores lutei. Bractew parve, anguste. Bracteole parvee. 
Calyx totus +4 mm. longus, dentibus acutis. Vewillum suborbiculari- 
obovatum, cum ungue circ. 10 mm. longum. Ale lutee, circ. 10 mm. longe. 
Carina lutea, +10 mm. longa. Legumen subglobosum, sessile, subacutum, 
l-spermum. 

Conco Recton: Kipaila, Kdssner No. 2527! Hb. Mus. Brit. ; Hast Senga, 
Kassner No. 2933 ! Hbb. Mus. Brit., Turic. 

AnGota: Huilla, Welwitsch No. 1925! Hb. Mus. Brit.; near Kakonda, 
Gossweiler No. 3844! between the Kului and the Kubangue, Gossweiler 
No. 3366 ! Hb. Mus. Brit. 

Ruopesia: Lukanda Valley, C. H. F. Allen No. 474! Hb. Kew. ; N.W. 
Rhodesia, Kdssner No. 2096! Hb. Turic. 


80. C. acuminatTissiMA, Bak. il., sp. nov. 

Radix napiformis. Caules plures ex eadem radice orti, deorsum teretes, 
sursum leviter striati. Folia trifoliolata, foliolis oblongis vel oblongo- 
obovatis basi cuneatis apice mucronatis 8-10 mm. longis 2-4 mm. latis, 
petiolo communi 3-8 mm. longo suffulta. lores mediocres, in paniculam 
multifloram dispositi. Calyx hirsutus, in toto circ. 4 mm. longus, dentibus 
acutis. Vewrillum carina seepius brevius. Carina 9-10 mm. longa, dorso 
angulo recto ‘ecurvata, inde in rostrum rectum acuminatissimum sensim 
Aeemuatee Legumen globosum, calyce longius, +5 mm. longun, sessile vel 
subsessile, pilis albidis obtectum, seepius monospermum. 

AnGoLA : In open Mumia woods in the valley of Tiengo-Kuito, Gossweiler 


No. 3750! Hb. Mus. Brit. 
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An annual shrub-like herb with a usually swollen napiform root, leaves 
glaucous green, and yellow flowers.—J. Gossweiler. 

Easily recognised from its near allies by the stem being terete towards 
the base, the very numerous paniculate flowers, the keel bent at a right 
angle, and the globose, monospermous, sessile pods with an erect, or suberect, 
fruiting pedicel. 


81. C. ponyanrHa, Taubert in Engl. Jahrb. xxiii. (1896) 179 

Rami ramulique atro-ferrugineo-tomentelli. Folia trifoliolata, foliolis 
lineari-obovatis basi cuneatis, 12-20 mm. longis 6-8 mm. latis, supra granu- 
loso-punctatis, petiolo communi 3-5 mm. longo suffulta. lores numerosi, 
pedicellati, pedicellis ealycibusque pilis ee indutis. Bracteole 
2, ad apicem pedicelli insertee, circ. 1:5 mm. longe. Calycis tubus 2°5 mm. 
longus, dentes 3 mm. longi. Veaillum calycem plus quam duplo superans, 
12-13 mm. longum. Carina 12-14 mm. longa. Legumen ignotum. 

Congo Rucion : Mukenge, Pogge Nos. 845 and 846! Hb. Berol. 

The position of this species is uncertain in the absence of the pod. 


2. C. KUNDELUNGUENSIS, Bak. jil., sp. nov. 

Caulis erectus, ramosus, pubescens, elatus. Stipule non conspicuse. Folia 
suprema simplicia, inferiora trifoliolata, foliolis supremis lineari-oblongis, 
inferioribus obovatis vel oblongo-obovatis, viridibus 15-50 mm. longis 15— 
20 mm. latis, petiolo communi 20-25 mm. longo suffulta. Flores mediocres 
in paniculam racemiformem dispositi. Bractew lineares. Bracteole anguste. 
Pedicelli graciles, bracteis longiores. Caly« cire. 6 mm. longus, dentibus 
lanceolatis acuminatis. Vewillum luteum, carina paullo longius, cire. 11 mm. 
longum. Ale oblong, vexillo breviores. Carina dorso angulata, inde in 
rostrum rectum gracilem attenuata, in toto 10-11 mm. longa, calyce fere 
duplo longior. Legumen oblongo-globosum, obliquum, sessile, 6-8 mm. 
longum, pubescens. 

Conco Ruaton: Mt. Kundelungu, Kédssner No. 2743! Hbb. Mus. Brit., 
Turic. In flower and fruit 14 May 1908. Flowers in a lax racemose 
panicle, carina yellow with a long rostrum, pod oblong-globose. 


Series 13. Flores in racemos subdensos dispositi cum nonnullis ex axillis 
foliorum supremorum Carina dorso angulo recto curvata, in toto 


7-8 mm. longa. Legumina globosa vel oblongo-globosa, plurisperma. 
Annua, erecta. 


83. C. Antunes, Bak. fil., sp. nov. 

Annua, ramosa vel simplex, 0°4—0°8 met. alta, plus minusve cinereo-pubes- 
cens vel subtomentosa. Stipulw oculo nudo non conspicue. Folia trifolio- 
lata, foliolis cuneato-oblanceolatis vel cuneato-obovatis apice mucronatis 
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4-8 mm. longis 2-3 mm. latis strigoso-pubescentibus, costa subtus conspicua, 
petiolo communi 4—6 mm. longo suffulta. Flores see. cl. detectores flavi, in 
sicco rubri. Bractew ad basin pedicelli parvee, angustee. Pedicelli 2-3 mm. 
longi. Calyx totus +5 mm. longus, dentibus lanceolatis tubo longioribus. 
Vewillum calyce longius. Carina dorso angulo recto curvata, hine in rostrum 
gracilem subito attenuata, in toto 7-8 mm. longa. Legumen globosum vel 
oblongo-globosum, sessile, circ. 5 mm. diam. et 6—7 mm. longum, pubescens, 
7-10-spermum, pedicellis erectis. 

AnGoLA: Huilla, Antunes § Dekindt No. 3246! Hb. Mus. Paris. Alt. 
1790 m. In flower Feb. 1903. 

The characteristic features of this plant are the erect cinereo-pubescent or 
cinereo-tomentose stem, the cuneate-oblanceolate or cuneate-oblong leaflets, 
the Howers, either gathered in racemes or seated in the axils of the leaves, 
the very slender rostrum of the keel, and the several-seeded, oblong, globose, 
erect pods. 

Allied in some respects to C. dura, Wood & Evans, but the carina is 
different. 


Series 14. Flores in racemos laxos dispositi. Carina dorso rotundata, 5-8 mm. 
longa. Legumina subglobosa, oblique oblonga vel late ellipsoidea, 2-6- 
sperma. Fruticuli vel suffrutices. 


84. C. HUILLENSIS, Taubert in Engl. Pflanzenwelt Ost-Afr. C. 205 (1895), 
nomen in obs. 
C. ramosissima, Baker, ex Oliver, Fl. Trop. Afr. ii. 26 (1871) ; Hiern, 
Cat. Welw. Afr. Pl. i. 200, non Roxb. 

Radix lignosa. Caulis ramosissimus, pubescens. Stipule parve. Folia 
trifoliolata, foliolis oblongo-obovatis vel elliptico-obovatis 6-20 mm. longis 
4-10 mm. latis, petiolo communi 5-9 mm. longo preedita. Flores parviusculi, 
in racemos 6—12-floros dispositi. Bractew 15-2 mm. longe. Calyx totus 
+4 mm. longus, pubescens. Vewillum cire. 5°5 mm. longum, 4 mm. latum. 
Ale carina breviores. Carina uncinata, 7-8 mm. longa. Legumen sub- 
globosum, brevissime stipitatum, cum stipite 9-10 mm. longum, hirtum, 
5—6-spermum. 

Angota : Huilla, Welwitsch No. 1973! Hb. Mus. Brit., ete. 


85. O. pura, Wood & Evans in Journ. Bot. xxxv. (1897) 487. 
C. globifera, B. Meyer, var. glabra, Harvey, in Harvey & Sonder, Fl. Cap. 
i. 44. 

Caules virgati, superne ramosi. Stipule obsolete. Folia trifoliolata, 
foliolis variantibus ex oblanceolato ad lineari-oblongum mucronulatis, termi- 
nalibus 14-18 mm. longis, lateralibus 12-14 mm. longis, minute punctatis 
subtus pubescentibus, petiolo communi 3-12 mm. longo predita. Flores 


296 MR. E. G. BAKER ON THE 


lutei, in racemos laxe plurifloros dispositi. Bractew lineares. Calyczs tubus 
turbinatus, 2-3 mm. longus, lobis subulatis. Veaillwm suborbiculatum. Ale 
anguste oblong. Carina 7-8 mm. longa. Legumen oblique oblongum vel 
elliptico-oblongum, villosum, cire. 4-spermum. 

Portuguese Hast Arrica: Delagoa Bay, H. Junod No. 153! Hb. Turic. 
(sub nom. C. globifera, E. Mey., var. glabra, Harvey), R. Schlechter No. 11994 ! 
Hb. Turic. 

Natat : Nowdsberg, Wood No. 385! Wood Nos. 4134! & 5278! Hb. 
Kew.; Stony Hill near Bothas, Wood No. 947! Inanda, Wood ; Zululand, 
Gerrard No. 1722! Hb. Mus. Brit. ; Natal, Dr. Sutherland ! Hb. Kew. 


86. GC. pumosa, Franchet in Revoil Comalis, 25 (1882). 
C. Jamesii, Oliver, Icones. t. 1530 (1886); F. L. James, Unknown Horn 
of Afr., Append. 319, t. 5. 

Fruticulus plus minusve adpresse sericeus, intricato-ramosus, 8-20 cm. 
altus, ramis demum subspinescentibus. Stipule breves, herbacez, lineari- 
subulatee vel ovato-lanceolatze. Folia trifoliolata, foliolis obovatis vel ob- 
lanceolatis obtusis apiculatis 3-8-12 mm. longis, petiolo 3-4 mm. longo 
suffulta. lores parviusculi, in racemos laxos dispositi. Bractee parvee, 
anguste. Bracteole anguste. Calyx totus 3°5-4 mm. longus, dentibus 
acutis. Corolla lutea, parvula. Vewillum striatum, carinee subeequilongum. 
Ale oblong. Carina dorso rotundata, apice in rostrum attenuata, 5-6 mm. 
longa. Legumen 2~-3-spermum, pedicello recurvo. 

SOMALILAND :. evoil! Hb. Mus. Paris; Hahi and Adda Gallah, James & 
Thrupp | Hb. Kew. ; Golis Range, Drake-Brockman! Hb. Kew. ; Upper 
Sheik, Major Thomson No. 32! Hb. Kew.; Somaliland, Lort Phillips! Hb. 
Kew. ; Abdallah, Keller! Hb. Turic. 


Series 15. Flores parviusculi, in racemos numerosos laxos axillares et termi- 
nales dispositi. Carina dorso angulo recto curvata, inde in rostrum 
gracile attenuata, 6-9 mm.longa. Legumina globosa. Annue, erecte, 
ramos, ramis patulis. 


87. C. LAxIFLoRA, Baker in Kew Bull. (1895) 64. 

Annua, ramosissima, glabra, ad C. tenuiramam, Welw., accedens. Rami 
virgati, tenues, patentes vel erecto-patentes. Stipulw non conspicue. Folia 
trifoliolata, foliolis angustis glauco-viridibus lineari-oblanceolatis, petiolo 
communi 4-6 mm. longo preedita. Bractew lineares, minute.  Pedicelli 
graciles. Calya totus 5-6 mm. longus; lobi lanceolati, tubo longiores. 
Vewillum carinaia paullo superans. Carina 8-9 mm. longa. Legumen 
globosum, cire. 6 mm. longum, sessile, monospermum, pedicellis gracilibus 
erectis vel suberectis. 
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NyasaLanD : Fwambo, Carson No. 28! (1894) Hb. Kew. 
The lax raceme, narrow, glaucous-green leaflets, and the slender pedicels 
make this plant easy of recognition. 


88. C. renurrama, Welw. ew Baker in Oliver, Fl. Trop. Afr. ii. (1871); 24 
EMiern, Cat. Welw. Afr. Pl. i. 199. 

Annua, erecta, 3-10 dm. alta. Rami numerosi, erecto-patentes, virgati. 
Stipule 0. Folia trifoliolata, foliolis oblanceolatis superne pallide yiridibus 
subtus glaucis tenuiter griseo-sericeis, petiolo communi 3-5 mm. longo 
preedita. Bractew sub pedicello parvee. Calyw totus 3mm. longus. Vewillum 
lineis striatum, circ. 6 mm. longum. Ale vexillo breviores. ‘Carina 6-7 mm. 
longa. Legumen parviusculum, sessile, subrotundum, erectum, 1-2- 
spermum. 

Coneo Rxcion: Elisabethville, J. Bequaert No. 343! Hb. Brux.; Haut 
Uele, Nys! Hb. Brux. 

Ancota : Pungo Andongo, Welwitsch No. 1980! Huilla, Welwitsch 
No. 1981! Hb. Mus. Brit., ete. 


Series 16. Flores in racemos laxissimos plus minusve elongatos dispositi. 
Carina 8-9 mm, longa, dorso angulo recto curvaia, inde in rostrum 
rectum attenuata. Herbs erecte. 


89. C. cernua, Schinz in Mém. Herb. Boiss. i. (1900) 127. 

Erecta, annua, herbacea, ramosa, adpresse pilosa.  Stipulw subulato- 
lanceolatee, parvee. Folia trifoliolata, foliolis anguste lanceolatis vel ellipticis 
4-6 em. longis circ. 5 mm. latis supra glabris et punctulatis subtus sparse 
pilosis, petiolo communi 15-30 mm. longo preedita. Flores aurei, in racemos 
terminales et laterales laxissime plurifloros dispositi. Pedicelli +5 mm. longi, 
fructiferi cernui. Calycis segmenta lanceolata, acuta, sparse sericea, tubo 
longiore. Vewillum 9 mm, longum, sericeum, luteum. Carina 8-9 mm. 
longa, cymbeformis. Legumen globosum, cernuum, 4-5 mm. longum, 
pubescens vel sericeum, bispermum. 

AncGota : Humbe on the Kunene, //.-Baum No. 100! Hb. Berol., Mus. 
Brit., ete. 

AmBoLanp: Olukonda, Rautanen Nos. 224! 226! 272! Hb. Turic. ; 
Uukuanjama, ZYénjes! Hb. Turic. 

Hereroiand : Minter No. 536! Hb. Turic. 

The racemes are long and lax, the leaflets linear or narrow lanceolate, and 


the pods glabrous. 


Forma LATIFOLIA, Schinz in Hb. Turic. 
Foliola latiora, oblonga vel oblongo-elliptica. 
AmBOLAND : Ondonga, Rautanen No. 875! Hb. Turic. 
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90. C. rruncata, Schinz in Mém. Herb. Boiss. i. (1900) 130. 

Herba erecta. Rami adpresse pilosi. Stipule parvee. Folia trifoliolata, 
foliolis lanceolatis late ellipticis vel spatulatis truncatis mucronatis 30-40 mm. 
longis 10-12 mm. latis superne glabris subtus sparse pilosis, petiolo communi 
27-35 mm. longo suffulta. lores flavi, rubro-striati, in racemos terminales 
et laterales laxissime plurifloros dispositi. Calya 4-4:5 mm. longus ; laciniz 
acute, pilose. Ale carina breviores. Vewillum carine subeequilongum, 
striatum. Carina dorso angulo recto curvata, inde in rostrum rectum sensim 
attenuata, in toto 9-10 mm. longa. Legumen obovoideum, +4 mm. 
longum. 

AmBoLANnp: Olukonda, Schinz No. 2075! Hbb. Schinz, Kew. 

This is an erect, branched herb with trifoliolate leaves, and oblong or 
elliptical, truncate leaflets, the raceme is very lax, the carina 9-10 mm. long, 
the pod oblong-ovoid. 


Series 17. Flores parviusculi, in racemos laxos dispositi. Carina +8 mm. 
longa. Herba vel suffrutex humilis. 


91. C. BorantcA, Harms in Hb. Berol. 

Caules plures, adscendentes vel suberecti, 15-20 cm. longi. Stipule 
anguste. Folia foliolis lineari-lanceolatis intermediis 3°5 em. longis 5-6 mm. 
latis, petiolo communi circ. 6 mm. longo instructa. acemi laxi, breves. 
Carina dorso rotundata, rostro longo instructa, circ. 8 mm. longa.. Legumina 
globosa vel elliptico-globosa, 7-8 mm. longa. 

GALLA HigHLANDS: Boran, Ellenbeck No. 2158! Hb. Berol. 

A dwarf plant branching just above the root. Stems several, ascending or 
suberect. Raceme short, lax, few-flowered. Flowers rather small, pedicels 
patent. 


Series 18. Flores mediocres, pauci apicem versus pedicellati. Carina dorso 
angulo recto curvata, inde in rostrum gracile sensim attenuata, in toto 
6-8 mm. longa. Legumen sessile, globosum vel subglobosum. Annua, 
gracilis, pusilla. 


92. C. concornsis, Bak. fil., sp. nov. 

Annua, humilis, 4-6 cm. tantum alta. Caules plures, filiformes, adscen- 
dentes vel suberecti, pubescentes. Folia trifoliolata, foliolis cuneato-obovatis 
4—6 mm. longis 2-3 mm. latis preecipue subtus pilis tectis, petiolo communi 
2-4 ae longo instructa. lores pauci, seepius 2-3, pedicellis gracilibus 
fusco- irsutis. Bractew parvee. Calyx pilis obtectus, in toto 3°5-4:0 mm. 
longus, tubo brevi, laciniis lanceolatis tuho longioribus. Vewillum calyce 
longius. Carina lutea, 6-8 mm. longa. Legumen 6-7 mm. longum 

9 
pubescens. 
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Congo Reeron: Mt. Kundelungu under trees, Kassner No. 2720! Hb. 
Turic. In flower and fruit 7. May, 1908. 

A small, dwarf annual, with few flowers and filiform stems, almost the 
smallest plant among the Spherocarpz. 


Series 19. Flores in axillis foliorum, et nunnunquam in racemos terminales 
dispositi. Carina 4-13 mm. longa. Annuz vel perennes, foliolis 
oblanceolatis vel cuneato-oblongis. 


93. C. Bequarrti, Bak. jil., sp. nov. 

Annua, e basi copiose ramosa, ramis erectis vel erecto-patulis strigoso- 
pubescentibus, cire. 30 em. alta. Folia trifoliolata, foliolis intermediis oblan- 
ceolatis 10-14 mm. longis 2-3 mm. latis lateralibus ineequilateralibus paullo 
minoribus, petiolo communi pubescente 5-10 mm. longo suffulta. Flores 
parviusculi, pedicellati, pedicellis birsutis. Calyx extus hirsutus, dentibus 
lanceolatis. Carine rostrum rectum, gracile. Carina in toto cire. 5 mm. 
longa. Legumen globosum, sessile, pilis obtectum, ssepe 2-spermum, pedicellis 
erectis. 

Conco Recion : Hlisabethville, J. Bequaert No. 342! Hb. Brux. 

This is a copiously branching annual, with flowers in the axils of the 
leaves. The leaves are trifoliolate, the middle leaflet oblanceolate, the lateral 
somewhat patulous and unequal-sided ; the pods are globose, erect, sessile, 


and often 2-seeded. 
It is allied to C. awilliflora, Bak. fil. 


94, C. ALEXANDERI, Bak. /il., sp. nov. 

Annua, erecta, ubique pilis cinereis dense obtecta, ramulis adscendentibus, 
circ. 25 em. alta. Folia trifoliolata, foliolis oblanceolatis 4-9 mm. longis 
1-2°5 mm. latis, petiolo communi seepius 2-3 mm. longo instructa. lores 
parvi, in foliorum axillis brevissime pedicellati. Calya pilis dense obtectus, 
3-4 mm. longus, laciniis lanceolatis. Veaillum cire. 5 mm, longum, dorso 
pilis obtectum. Carina dorso angulata, in toto cire. 5 mm. longa, apice 
rostrata. Legumen globosum vel subglobosum calyce longius, sessile, pilis 
obtectum, plurispermum, pedicellis erectis vel suberectis. 

British East Arrica: First and second day’s march from Mumias, 
A. Whyte! Hb. Kew. 

This is a close ally of C. Bequaertii, Bak. fil. It is an erect annual, with 
ascending branches, densely clothed with hairs. The flowers are about 5 mm. 
long, shortly pedicellate in the axils of the leaves. The pods are globose, 
or subglobose, sessile, few-seeded, the fruiting pedicels erect or suberect. 

It is much more densely covered with hairs than C. Bequaertit. 
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95. C. KUTRIRIENSIS, Bak, jil., sp. nov. 

Annua. Caules erecti, ramosi. Rami teretes vel subteretes, virgati, 
pubescentes. Folia simplicia et trifoliolata, foliolis lineari-oblongis vel 
oblongis 16-20 mm. longis subtus tomentosis, petiolo communi 4-10 mm. 
longo suffulta. Flores parviusculi, numerosi, in axillis foliorum et in 
racemos terminales dispositi. Bractew parve, anguste. Calya in toto cire. 
4 mm. longus extus tomentosus, dentibus triangularibus. Veaillwm late 
obovatum, purpureo-venosum, 6 mm. longum, circ. 6 mm. latum. Ale 
oblong, +6°5 mm. longe.. Carina in toto +7 mm. longa, dorso angulo 
recto curvata, inde in rostrum gracilem attenuata. Legumen globosum vel 
subglobosum, pubescens, sessile, seepe monospermum ; pedicelli erecti non 
cernuii—Ad C. awillifloram, Bak. fil., accedens abs qua facile distinguitur 
foliorum petiolis longioribus, foliolis supremis simplicibus. 

Ancota: In thickets at Cassuango on the Kuiriri, Gossweiler No. 2996 ! 
Hb. Mus. Brit. ; at Cutchi, Gossweiler No. 3140! Hb. Mus. Brit. 

An annual herblet with erect habit, leaves soft, flaccid, standard with 
copper-red venation outside, bright yellow inside. 

The distinguishing features of this species are :—The simple upper leaves, 
and the trifoliolate lower leaves, with narrow, oblong leaflets, the numerous 
axillary flowers, the densely tomentose calyx, the standard tomentose ex- 
ternally, the carina about 7 mm. long, the subglobose, sessile, erect or 
suberect, usually monospermous pods. 


96. C. AxILLiFLoRA, Bak. fil., sp. nov. 

Caules virgati, cire. 45 em. longi. Folia trifoliolata, foliolis lineari- 
oblanceolatis 10-17 mm. longis 3-4 mm. latis, intermediis quam lateralibus 
paullo majoribus, glauco-viridibus subtus strigoso-pubescentibus, petiolo 
communi 1-3 rarius 5 mm. longo instructa. Flores 1-3-ni, axillares, 
pedicellis brevibus. Bractew lineares, pedicellis longiores. Calya fusco- 
hirsutus, dentibus anguste lanceolatis. Vewillum dorso valde hirsutum. 
Carina 7-8 mm. longa, dorso genuflexa, apice incurva, unguiculata. Ovarium 
pilis obtectum. 

Congo Rucaron: Lake Tanganyika, Kassner Nos. 3021! and 2773! Hb. 
Mus. Brit. 

A virgate suffrutex with trifoliolate leaves, and axillary flowers ; the leaflets 
are linear oblanceolate, the pedicels are short, 1-3 mm. long, the standard is 
very hirsute on the back, and the carina curiously incurved at the very 
apex. 


97. C. Mumawa, Bak. jil., sp. nov. 
Annua, erecta, simplex, circ. 60 cm. alta. Caulis teres, pubescens. Folia 
trifoliolata, foliolis cuneato-oblanceolatis, intermediis 20-24 mm. longis 
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3-4 mm, latis, pubescentibus, petiolo communi angustissime alato 7-10 mm. 
longoinstructa. lores plures in axillis pedicellati vel in racemum terminalem 
dispositi. Pedicelli fructiferi erecti vel suberecti, 3-4 mm. longi. Calyx 
circ. 5 mm. longus, dentibus lanceolatis extus pubescentibus. Carina in toto 
7-8 mm. longa, apicem versus in rostrum rectum et gracilem sensim 
attenuata. Legumen globosum, calyce longius, 4-5 mm. longum, sepe 

monospermum. 

Norra Ruopesta : Near Mumbwa, Mrs. Macaulay No. 399! Hb. Kew. 

An erect plant with flowers from the axils of the leaves and also terminal ; 
the flowers spring in small clusters from the axils, not solitary or subsolitary 
as in some allied species. The carina has a long, straight, slender rostrum ; 
the total length of the carina is 7-8 mm. The pod is globose, sessile, 
1-seeded, and erect, not nodding. 


Allied to C. kwiririensis, Bak. fil. 


98. C. Huisapeta®, Bak. fil., sp.nov. (PI. 10.) 

Erecta, basi suffruticosa, circ. 60 cm. alta, ramis virgatis strigoso-pubes- 
centibus.  Stipule subnulle. ola glauco-viridia, suprema_ simplicia, 
inferiora trifoliolata, foliolorum inferiorum foliolis oblanceolatis apice seepius 
emarginatis, lateralibus inzequilateralibus, intermediis 15-18 mm. longis 
4—5 mm. latis, utrinque strigoso-pubescentibus, petiolo communi cire. 7-10 mm. 
longo suffulta. lores in axillis folioruin et in racemum terminalem dis- 
positi. Calyx extus pubescens, laciniis lanceolatis. Vewillum alis longius, 
carinze subeequilongum, pubescens. Carina dorso angulo recto curvata, inde 
in rostrum rectum et gracilem sensim attenuata, in toto circ. +9 mm. 
longum. Legumen globosum, pilis obtectum, seepius + 2-spermum, pedicellis 
erectis. 

Gonao Reeion: Katanga, Elisabethville, Homblé No. 802! J. Bequaert 
No. 446! Hb. Brux. . } 

A virgate, somewhat suffrutescent plant, with flowers in the axils of the 
leaves and also in a terminal raceme ; the carina is about 9 mm. long, the 
rostrum very acute, the pods globose, sessile, the fruiting pedicels erect. 


It is allied to C. phyllostachys, Baker. 


( 1 Cy 5 Q OF 
99, C. pryttostacuys, Baker in_Kew Bulletin (1897) 250. 

Sufrutex erectus, simplex vel ramosus. Rami lignosi, graciles, virgati, 
pilis adscendentibus dense vestiti. Stipule subnulle. olia trifoliolata, 
foliolis. oblanceolatis linearibus vel lineari-oblongis obtusis mucronatis 
12-18 mm. longis 1°5-3°5 mm. latis pallide viridibus facie glabrescentibus 

= fe e . e d ’ ; a . ' 
dorso pilosis, petiolo commun +8 mm. longo suffulta. Pedicelli dense 
pubescentes Calyx pilosus, 6 mm. longus, tubo brevi, dentibus lanceolatis, 
Vexillum striatum, 12-13 mm. longum, calyce subduplo longius. Ale carina 
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breviores. Carina £13 mm. longa, dorso angulo recto curvata, inde in 
rostrum gracile attenuata. Legumen sessile, globosum, +4 mm. longum, 
pilosum, monospermum. 

Nyasatanp : Nyika Plateau, alt. 2000-2300 metres, and between Mpata 
and the commencement of the Nyasa-Tanganyika Plateau, alt. 760-1000 
metres, Whyte! Hb. Kew. 


Series 20. Flores in racemos laxos dispositi. Carina dorso rectangulari- 
curvata, inde in rostrum rectum et gracile attenuata, 12-13 mm. longa. 
Foliola cuneatim obovata. Legumen globosum, plerumque 6-spermum. 
Suffrutex. 


100. CG. Leupnirztana, Schinz in Abhandl. Bot. Verein. Prov. Brand, xxx. 
(1888) 158; Mém. Herb. Boiss. i. (1900) 129. 

Suffrutee glaber vel sparse adpresse pilosus. Caules numerosi, ex eadem 
radice orti. Stipulw parvee, setacese. Folia trifoliolata, foliolis glauco-viridi- 
bus cuneatim obovatis vel elliptico-obovatis 10-18 mm. longis 5-8 mm. latis, 
petiolo communi 5-15 mm. longo suffulta. Racemi 38-6 em. longi. Bractee 
parvee. Bracteole parvee, ad basin calycis posite. Calyw +6 mm. longus, 
pubescens, dentibus acutis. Vewillum basi pilosum. Ale carina _brevyi- 
ores. Carina 11-13 mm. longa. Legumen subglobosum, stipitatum, ad 
6-spermum. 

Great NamaguaLanpD: Tiras, Sching No. 534! Hb. Schinz; Kuibis, 
Dinter No. 1229! Hb. Berol.; Dr. Range No. 838! Hb. Berol. 


Series 21. Flores in racemos laxos dispositi. Carina dorso angulo recto 
curvata, inde in rostrum attenuata, 7-10 mm. longa. Foliola obovata. 
Legumen plerumque 6-spermum, subglobosum. Suffrutex. 


101. C. Dintert, Schinz in Bull. Herb. Boiss. sér. 2, i. (1901) 875. 
Suffrutex ramosus. Rami tenuiter cano-pubescentes. Stipule parvee 
. a . . . e . t 
setacere. Folia trifoliolata, foliolis cuneato-obovatis apice sepe emarginatis 
2 sO) = . . 2 
80-12 mm. longis 8-10 mm. latis subtus pubescentibus, petiolo communi 
4-0-10 mm. longo suffulta. ARacem? laxiusculi, 5-10 em. longi. Bractee 
parvee, lineares. Bracteole ad basin ealycis parvee. Pedicelli 2-3 mm. lonei 
Agee S| Ya) 5 Olle ind ] g ry 
Calya pubescens, circ. 5 mm. longus ; lacinie cire. 3 mm. long. Ale 
~arina, breviores aru = : : | 
earina breviores. Carina 7-10 mim. longa. Legumen subglobosum, 7-8 mm. 
longum, pubescens, plerumque 6-spermum. 
HeREROLAND: Windhoek, Dinter No. 317! Hb. Turic. 
This is not the plant described as C. Dinter i i 
Peps 2 a vit Be as C. ee in Bull. Herb. Boiss. ser. 2, 
iii. 819, which is also from Hereroland, Waterburg, Dinter No. 583, 
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Series 22. Flores parvi, vel parviusculi 2-6, apicem versus pedunculorum 
umbellatim vel subumbellatim dispositi. Carina dorgo an gulo fere recto 
curvata, 5-10 mm. longa. Legumina globosa vel subglobosa. Plante 
annus vel perennes, caulibus procumbentibus. 


102. C. pisicarPa, Welw. ex Baker in Oliver, Fl. Trop. Ajr. ii. 16 (1871) ; 
Ehiern, Cat. Welw. Afr. Pl. i. 197. 

Herba rulticaulis, prostrata, ramosissina, tomento brevi induta. Stipule 
parve. Folia trifoliolata, petiolata, foliolis obovatis vel suborbicularibus 
apice rotundatis vel emarginatis 15-22 mm. longis 7-17 mm. latis utrinque 
strigoso-pubescentibus. Flores flavi. Pedicelli tomento brevi induti, supra 
medium bracteolis 2 linearibus instructi. Carina rectangulari-angulata, 
5-6 mm. longa. Legumen sphericum, pisiforme, sessile, plerumque 
3-spermum. 


AnGOLA: Huilla, Lopollo, Welwitsch No. 1926! Hb. Mus. Brit., ete. 


103. (. pruuLicarPA, Taubert in Engl. Pflanzenwelt Ost-Afr. C. 204 
(1895). 

Annua, e basi ramosa, C. pisicarpe, Welw., subsimilis, ramis gracilibus 
elongatis procumbentibus pilis incanis villosis. St¢pule minutee, lineares. 
Folia petiolata, foliolis quam iis C. pisicarpe, Welw., angustioribus oblongis 
vel obovato-lanceolatis apice mucronatis supra glabris subtus villoso-sericeis. 
Racemi oppositifolii, pedunculo longo muniti, apice umbellatim 3-4-flori. 
Flores flavi, pedicellati. Calyx villosus, dentibus lanceolato-subulatis. 
Vexillum late obovatum, +9 mm. longum, calycem fere duplo superans, 
suborbiculare.  Ovarium stipitatum, tomentoso-villosum.  Legumen dis- 
tincte breviter stipitatum, globosum, pisi magnitudine, obscure ragulosum, 
albido-tomentosum, plerumque 1-spermum. 

German East Arrica: Unjamwesi, Stuhlmann No. 441! Ipala in 
Ugogo, Stuhlmann No. 351! Hb. Berol. 

NyasaLanp: Lake Nyasa, Simons! Hb. Mus. Brit. 


Var. noy. Scuinzul, Bak. fil. 

Annua, e basi ramosa, ramis gracilibus undique uti petiolis pedunculis 
pedicellisque pilis patentibus tectis. ola trifoliolata, foliolis oblongis vel 
ellipticis 20-55 mm. longis 9-10 mm. latis, petiolo communi 10-15 mm. 
longo suffulta. Flores 2-6, parviusculi. Calyw totus cire. 6 mm. longus. 
Carina dorso angulo recto curvata, hinc in rostrum sensim attenuata, cire. 
6 mm. longa. Legumen globosum, albido vel cinereo-tomentosum, seepius 


3-spermum. 
Ampotann: Olukonda, Rautanen~ Nos. 117! 223! 370! Hb. Turic. ; 


Amboland, Schinz ! Hb. Schinz. 
TraNsvaAL : Pietersburg, Bolus No, 10915! Hb. Turic. 
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104. C. reprans, Taubert in Engl. Pflanzenwelt Ost-Afr. C. 204 (1895). 

Caulis clongatus, flexuosus, reptans, pilis patentibus vel sursum hirto- 
villosis obtectus, internodiis seepe 6-7 cm. longis. Stipule lineari-lanceolate. 
Folia trifoliolata, foliolis ellipticis vel elliptico-obovatis usque ad 32 mm. 
longis et 15-20 mm. latis rarius lineari-oblongis basi cuneatis supra glabris 
subtus pilis adpresse instructis, petiolo communi 15-25 mm. longo suffulta. 
Flores mediocres, circ. 10 mm. longi. Pedunculi 4°5-10 em. longi, folia 
longe superantes, 2-3-flori. Calya hirto-villosus, dentibus lineari-lanceolatis. 
Vewillum rotundo-ovatum. Ale obtusissimee. Carina dorso' angulo fere 
recto curvata 9-11 mm. longa. 

Uaanpa: Igonda, Boehm Nos. 165 & 2786! Hb. Berol. 

Nyasatanp: Lake Nyasa, Likomo Island, Archdeacon Johnston No. 51! 


Hb. Kew. 


Series 23. Flores in racemos laxissimos dispositi. Carina +5 mm. longa. 
Legumen sessile, subglobosum, 2—3-spermum. Herba perennis, ramo- 
D ’ Oo o} 5 
sissima, oligophylla. 


105. C. sparstroiia, Baker in Kew Bull. (1897) 249. 

Herba erecta, 35-60 em. alta. Ramuli graciles, pilis adscendentibus albidis 
vestiti. Stipule subnulle. Folia pauca, trifoliolata, foliolis linearibus vel 
lineari-oblanceolatis acutis mucronatis 4-8 mm. longis 1-2 mm. latis facie 
viridibus glabris dorso dense pilosis, petiolo communi 1-3 mm. longo suffulta. 
Racemi laxissime pauciflori, terminales. Pedicelli breves. Bractew parvee. 
Calyx pilosus, +3 mm. longus, tubo brevi, dentibus lanceolatis. Vewtllum 
dorso sericeo-hirsutum, carine subzequilongum. Ale carina _breviores. 
Carina cymbiformis, apice rostrata, +5 mm. longa. Legumen sessile, 
+4 mm. longum, pilosum, pedicellis erectiusculis. 

NyasaLanp: Nyika Plateau, alt. 2000-2300 m., and between Kondowe 
and Karonga, Whyte! Hb. Kew. 


Series 24. Flores minimi, axillares, solitarii. Carina 4-5 mm. longa, apice 
acuta. Legumen late ellipsoideum, pleramque 6-7-spermum. Annua. 


106. C. mintma, Bak. fil. in Journ. Bot. xxxiv. (1896) 52. 

Caulis erectus, ramosus, cire. 12-15 em. longus, ramulis pilis albidis 
appresse obtectis. Molia minima, trifoliolata, foliolis oblanceolatis cire. 4 mm. 
longis precipue subtus pilis albidis adpressis obtectis, petiolo communi circ. 
2 mm. longo instructa. Flores inter minores generis, brevipedunculati. 
Bractee parve, lanceolate. Calycts lacinie lanceolate, acuminate. Vexillum 
ovatum, circ. 5mm. longum. Carina acutiuscula. Ovarium sessile. Legu- 
men cire. 7 mm. longum, 


GALLA Hieutanps ;: Ginia, Dr. Donaldson Smith! Hb. Mus. Brit. 


i, 
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Szor. III. CHRYSOCALYCINZE, Benth. in Hooker’s Lond. Journ. Bot. ii. 
(1843) 571; Baker in Oliver, Fl. Trop. Afr. ii., pro parte. 

Chrysocalyx, Guill. & Perr. Fl. Seneg. Tent. 158 (1832). 

Folia trifoliolata, vel trifoliolata et simplicia. Flores mediocres, in racemos 
dense spiciformes, vel capituliformes dispositi, vel pauci apicem versus ramu- 
lorum aggregati. Carina calycem vix squans vel paullo superans. Legumina 
plurisperma, oblonga vel globoso-oblonga, calyee demum aucto breviora, 
vel vix longiora. 


CLAVIS SPECIERUM. 


Pe ErOCtco ee ANUS Gta Nt, a. Goats oo vad PMU o a-cule ala bids d wae ova 2 
Bracteole late ...... pectalanefeieh guerett. var orfolens aievanemt maya c estas he rta cptusiaues: nigricans. 
2. Flores 2-10 apicem versus ramulorum aggregati vel in capitula 
ISOS EE rreimesin ise ns) as «os rch ° 4510050 ODA oOHON sub dtieobGind od € 3 
BY LONGS, AUMMGFORIOTER ccclalte s 0 <'a\ 16a eis ie 5's) <Te'e Sisieigs a ha hve © Reese bs oe 5) 
Seem ea mina l= 4-Spermn asc qerce es sie secs ee 34 ies OES Sanwa 4. 
Legumina 6-10-sperma ...... CiStee a aC II REae oat ae5 , cipes sion badd O68 macrocalyx. 
Awe ololaoblonza, vel lineari-oblonga-.... 6-5 <n deisaee a saneiaeee Perrotteti. 
Holiolaroblonso-elliptica ty .. 2 /jae ssc iia eas «+ save oom bo Scene gracilis. 
5. Flores dense conoideo-spicati. Legumina 6-8-sperma. Bracteolee 
ATI CCOLAGED cunrelieratstersre (eis sts. o- sotinee Sogdsode doi'oid tio. Sait «.2--  ebenoides. 
Flores in racemos subglobosos dispositi. Legumina 7-10-sperma. 
Bracteole lineares. Folia fere sessilia...... Fai a6 aor croc boas atrorubens. 
Flores in capitula densa dispositi. Legumina 6-10-sperma. Foliorum 
pegoiA—10 minty longi asa: a eee silt sss gt ses epee Maer tonctch ononordes. 


Series 1. Flores in ramulorum apicibus pauci. Legumina subglobosa, 
seepius 1—4-sperma. 


107. C. Perrorretu, DC. Prod. ii. (1825) 128; Baker in Oliver, Fl. Trop. 
Afraiis 19. 3( Pl. 11.) 
C. gambica, Taubert in Engl. Jahrb. xxiii. (1896) 179. 
Heylandia Perrottetu, Spreng. Syst. Veg. 267. 
Chrysocalyx Perrottetii, Guill. & Perr, Fl. Seneg. Tent. 160, t. 43. fig. 2 
(1832). 

Caulis herbaceus, 0°3-0°6 m. altus, sericeus, e basi ramosus. Stepule parve, 
lineares. Folia fere sessilia, foliolis superne glabris subtus pilis sericeis 
conspersis linearibus vel oblongis, intermediis circ. 30-50 mm. longis et 
6-10 mm. latis. Flores pauci, ad apices ramulorum dispositi. Calya cire. 
8-10 mm. longus, extus sericeo-pubescentibus dentibus lanceolatis inferioribus 
angustioribus. Corolla lutea, calycem subzequans. Legumina sessilia vel 
subsessilia, subglobosa, extus dense sericea, 1—4-sperma. 

SeneGamBiaA: Perrottet! Hb. Mus. Brit.; Gambia, Brown-Lester, No. 65 ! 
Hbb. Kew., Berol. 

I do not think C. gambica, Taubert, can be maintained as specifically 
distinct from C. Perrottetii, DC. 

LINN. JOURN.—BOTANY, VOL. XLII. x 
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108. C. aractuis, Walp. Rep. i. 591 (1842) ; Baker in Oliver, Fl. Trop. Afr. 
ii. 20. 
Chrysocalyx gracilis, Guill. & Perr. Fl. Seneg. Tent. 159 (1832). 

Planta annua, laxe diffusa. Caules herbacei, graciles, 0°5-0°6 m. alt., 
suberecti. Stipule parvee, lineares. Folia fere sessilia, foliolis superne 
glabris subtus appresse villosis oblongo-ellipticis, intermediis duplo majoribus 
30-40 mm. longis 10-14 mm. latis. Flores ad ramulorum apices pauci, 
seepius 3-4. Bracteole 2, anguste, cire. 3mm. longe. Calyx extus brunneo- 
sericeus, dentibus lanceolatis. Corolla calycem subsequans. - Carina rostri- 
formis, naviculariformis, cire. 9 mm. longa. Legumen subglobosum, breviter 


villosum, cire. 4-spermum. 
Seneaampia: Perrottet No. 160! Hb. Mus. Brit., ete. 


Series 2. Flores in racemos densos paucifloros vel plurifloros dispositi. 
Calyces fructiferi magni. Legumina 6-10-sperma. 
109. C. macrocaLyx, Benth. in Hook. Lond. Journ. Bot. ti. (1843) 572 ; 
Baker in Oliver, l.c. ti. 20. 

Caules herbacei, erecti, vel procumbentes, ramosi, pubescentes.  Stipule 
parvee, lineares. Molia plerumque trifoliolata, interdum suprema simplicia, 
foliolis lineari-oblongis vel lanceolatis, intermediis seepe 40-50 mm. longis 
8-10 mm. latis, lateralibus minoribus, subtus pilis dense obtectis, petiolo com- 
muni brevissime. lores in capitula globosa ad apices caulium et ramorum 
disposita. Bracteole lineares, 6-7 mm. longe. Calyx cire. 11-12 mm. 
longus (floriferus) vel +18 mm. longus (fructiferus); lacinize ovato-lanceo- 
latee, tubo longiores. Corolla lutea, circ. 11-13 mm. longa. Carina dorso 
rotundata. Legumen globoso-oblongum, sessile, extus dense sericeo-pubescens. 

SenecAmBia : J7eudelot No. 209! Hb. Kew. 

Togotanp: Chra Fluss, Busse No. 3574! Hb. Berol. 

Nieeria: Barter No. 959! Hb. Kew.; Katagum District, Dalziel No. 16! 
Hb. Kew. 

Lagos: Rowland! Hb. Kew. 

Apyssinia: Petit! Hb. Kew. 

The calyx of this plant is densely covered with silky brown hairs, and 
enlarges in fruit. The standard is about 12 mm. long and 14 mm. broad, 
the wings are about 12-13 mm. long and the base is unguiculate. 

Chrysocalyx Petitiana, A. Rich., is not synonymous with this species, but 
with C. Dilloniana, Baker. 


Series 3. Flores in capitula densa dispositi. Calyces fructiferi quam in 
C. macrocalyc, Benth., minores. Legumina 6-10-sperma. 
110. C. EBENoIDES, Walp. Rep. 1. 590 (1842) ; Baker in Oliver, l. c. ii. 20. 
Chrysocalyx ebenoides, Guill. & Perr. Fl, Seneg. Tent. 158, t. 43. fig 
(1832). 
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Caulis herbaceus, erectus, 0°3-0°5 m. alt., ramosus, sursum dense sericeus- 
___ Stipule parvee, lineares. Folia fere sessilia, foliolis lineari-oblongis, inter. 
— mediis majoribus 35-50 mm. longis 7-9 mm. latis, subtus pilis dense obtectis. 
Flores in capitula oblongo-conoidea, 2-10 cm. longa, densa dispositi. Bracteole 
ad basin calycis lanceolate. Calyx extus dense brunneo-sericeus. Corolla 
calycem subequans. Carina rostriformis, naviculariformis. Legumina sub- 
sessilia, globoso-oblonga, cire. 6 mm. longa, 6—8-sperma. 

SENEGAMBIA: Leprieur § Perrottet! Hb. Mus. Brit.; Galam and the 
Sahara, Heudelot No. 253! Hb. Kew; Koulikoro, Chevalier No. 3197! 
Hb. Kew. 

A plant with herbaceous stems, and flowers in a dense, somewhat oblong, 
conoideal head, 2-10 em. long. 


111. C. arroruBens, Hochst. in Herb. Kotschy Nub. No. 265; Baker in 
Oliver, Fl. Trop. Afr. ii. 22 (1871). (Pl. 114.) 
Chrysocalyx rubiginosa, Guill. & Perr. Fl. Seneg. Tent. 158 (1832). 
Crotalaria iodina, Benth. in Hook. Lond. Journ. Bot. ii. (1843) 572. 
~ Annua, suberecta. Caulis tirme herbaceus, 0*3-1 m. altus, copiose ramosus, 
pilis sericeis sparse conspersus. Stipule parvee, lineares. olia fere 
sessilia, foliolis oblanceolatis vel oblongo-oblanceolatis, intermediis majoribus 
10-20 mm. longis, subtus pilis sericeis obtectis. lores in capitula densa 
ad apices caulium ramorumque dispositi. Calya dense brunneo-sericeus, 
pubescens ; lobi lineares. Bracteole conspicue, anguste. Corolla calycem 
subequans. Legumina oblonga vel oblongo-globosa, sessilia, seepius 6-I mm. 
longa, 7-10-sperma, pilis sparse obtecta. 
SmnecamBia : Perrottet No. 162! Hb. Mus. Brit. 
Nigerta: Nupe, Barter No. 1052 ! Hb. Kew.; Katagum District, Dalziel, 
Hb. Kew.; on the Quorra, Barter! Hb. Kew. 
Gambia: M. Park! Hb. Mus. Brit. 
Supan: Nubia, Kotschy No. 265! Hbb. Mus. Brit., Kew. ; Kordofan, Dr. 
Pfund Nos. 77! & 220! Hb. Kew.; Gefil, A. #. Broun No. 1263! Hb. Kew. 


Series 4. Flores in racemos globoso-capitatos dispositi. Capitula intra folia 
suprema sessilia. Bracteolee angustee. Legumen 6-10-spermum. 


112. C. ononoiveEs, Benth. in Hook, Lond. Journ. Bot. ii. (1843) 572; Baker 
in Oliver, 1. c. ii. 22; Hiern, Cat. Welw. Afr. Pl. i. 199; (sphalm. 
mononoides) De Wild. Notes sur le Fl. de Katanga, 53. 

C. involucrata, Solander MSS. in Hb. Mus. Brit. ; Baker, 1. ¢. 

Herba e basi ramosa, habitu Anthyllidis. Stipule lineari-subulate. Folia 
trifoliolata, foliolis in forma typica oblongo-ellipticis vel oblongo-lariceolatis 
acutis mucronulatis, sepius 20-50 mm. longis 5-15 mm, latis supra glakris 
subtus adpresse pubescentibus, in forma stenophylla 40-60 nee longis 
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3-6 mm. latis, petiolo communi. 4-10 mm. longe pradita. Bracteola sub 
ealyce lineari-subulate.  Calycts lacinie lanceolato-subulatee. Vexillum 
6-9 mm. longum. Ale oblong, carinz subsequilongee. Carina dorso rotun- 
data, 7-9 mm. longa. Legumen glabrum, sessile, 8-10 mm. longum. 

The ses was in Sierra Leone, Don! Hb. Mus. Brit. 

This species is widely distributed in Upper Guinea, (Cameroons, Uganda, 
Haut Oubangui, Bongoland, Angola, Congo Region, British Hast Africa, 
Zanzibar, Rhodesia. 


Forma stENOPHYLLA, Welw. MSS. 
Foliola longiora et angustiora, lineari-oblonga vel lineari-lanceolata. 


Angota: Golungo Alto, Welwitsch No. 1930! Hb. Mus. Brit. 


Series 5. Flores in capitula globosa disposita. Bracteolee late. 
Legumina paucisperma. 


113. C.ntertcans, Baker in Oliver, Fl. Trop. Afr. ii. 21 (1871); Oliver, in 
Trans. Linn. Soc. xxix. (1872) 51, tab. 26 a. 

Sufrutex 0-3-1 m. altus, pilis griseis brevibus indutus. Stipule parve, 
ovato-lanceolate. Folia trifoliolata, in sicco nigrescentia, foliolis oblanceo- 
latis intermediis 12-18 mm. longis +6 mm. latis, petiolo communi 3:0-5°0 mm. 
longo suffulta. Flores ad apicem caulium et ramorum dispositi. Bracteole 
suborbiculares vel ovato-acuminatee. Calyx profunde 4-fidus. Corolla calyce 
brevior. Carina dorso rotundata, rostro brevi, unguiculata. Legumina 
immatura globosa, sessilia, sericea. 

German Hast Arrica: Mininga, Speke & Grant No. 183! Hb. Kew. 

Congo Reeion: Lukifwa, Adssner No. 2857! Hb. Brux. 

NyYAsALAND: Tanganyika Plateau, Fort Hill, Whyte! Hb. Kew. 

The leaves and calyx of this plant turn black when dried. Noticeable on 
account of the broad bracteoles and petioles 3-5 mm. long. 


Seor. IV. FARCTA, Benth. in Hook. Lond. Journ. Bot. ii. (18438) 583. 


Folia trifoliolata. Flores mediocres, in racemos multifloros dispositi. Carina 
calyce longior, apice rostrata. Stipules obsolete vel minute. Legumina 
cylindrica vel oblonga, curvata, intus lana farcta. 


CLAVIS SPECIERUM. 


1. Oarina 15-17 mm. longa, Bracteole ovatw....................-- leucoclada. 
Oarina 9-11) mmslone ay, icern eter AOI Cr AGRE LO se ayo 2 
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2.  Bracteola oblong, calycis tubo seepius breviores ................ Saltrana. 
Bracteolee lineari-lanceolatz, calycis tubo longiores .............. Franchetii. 

3.  Bracteolee elliptico-ovatee. Foliola cuneato-obovata .............. Fareta, 


Bracteoles ovatz vel obovate. Foliola obovata vel suborbiculari- 
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114. ©. tevcoctapa, Baker in Kew Bull. (1895) 214. (Pl. 12 A.) 

Suffrutex erectus, ramosus, albo-incanus. Stipule inconspicue.  Molia 
trifoliolata, foliolis cuneato-ellipticis vel cuneato-oblongis 15-35 mm. longis 
8-18 mm. latis subtus pubescentibus, petiolo communi 15-26 mm. longo 
predita. lores majusculi, lutei, in racemos multifloros dispositi, pedicellis 
erecto-patentibus. Calyx 6-7 mm. longus. Vewillum calyce distincte 
longius. Ale oblonge. Carina dorso rotundata, apice in rostrum 
attenuata, in toto cire. 15-17 mm. longa. Legumen eylindricum, cum 
stipite circ. 14-18 mm. longum, intus lana faretum. 

SoMALILAND: Golis Range, 1000 m., Mrs. Lort Phillips! Hb. Kew.; 
Wagga Mts., Mrs. Lort Phillips! Hb. Mus. Brit. 


115. C. Satriana, Andrews, Bot. Repository, t. 648 (1811). (Pl. 12B.) 
C. lupinoides, Hochst. in Herb. Kotschy Nub. No. 41; Benth. in Hook. 
Lond. Journ. Bot. ii. 583; Baker ex Oliver, Fl. Trop. Afr. ii. 39. 
Suffrutex ramis longis curvatis superne plus minusve sericeis. Stipule 
obsolete. Folia trifoliolata, foliolis obovatis vel oblongo-obovatis 12-40 mm. 
_longis 8-20 mm. latis subtus sericeo-pubescentibus superne glabris vel 
glabriusculis, petiolo communi pubescente 15-25 mm. longo instructa. 
Flores lutei, mediocres, in racemos densifloros dispositi. Bracteole oblong. 
Calycis laciniz lanceolate. Vewillum elliptico-obovatum, unguiculatum. 
Ale oblongz, lute. Carina dorso rotundata, apice rostrata, in toto 
9-11 mm. longa. Legumen cylindricum, leviter curvatum, cum stipite 
12-16 mm. longum. 

Supan: Nubia, Kotschy No. 41! Hb. Mus. Brit.; between Suakin and 
Berber, Schweinfurth No. 604! Khartoum, Schweinfurth -No. 589! Dar 
Matama, Schweinfurth No. 1872! 

S. Apyssmnta: Schebelli, Donaldson Smith! Hb. Mus. Brit., etc. ; Lake 
Rudolf, Hast shore, Capt. Wellby! Hb. Kew. 


116. C. Franoueru, Bak. jfil., nom. nov. 
C. argyrea, Franchet in Revoil Pays Comalis, 27 (1882), non 
Welwitsch. 

Suffrutex. Caulis sericeus. Stipula obsolete. Folia trifoliolata, foliolis 
-subtus pubescentibus oblongo-ovatis 10-20 mm. longis 8-10 mm. latis, 
petiolo communi 15-20 mm. longo suffulta. lores lutei, in racemos 
densifloros dispositi. Bracteole anguste, ad basin tubi calycis adnate. 
Calyx circ. 6 mm. longus; lacinix lanceolate, cuspidatee.  Veallum 
luteum, elliptico-obovatum, cum ungue circ. 11 mm. longum. Ale lutee, 
oblong, circ. 10 mm. long. Carina dorso rotundata, in toto circ. 10 mm. 
longa, margine interiore ciliata. Ovarium hirsutum, stipitatam, lineare. 
Legumen deest. 

SomaLitanp : Ogda, Ouarsanguelis, MZ. Revoil! Hb. Mus. Paris. 
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I do not find the setaceous stipules mentioned in the description. 
Very closely allied to C. Saltiana, Andrews, but with narrower bracteoies 


and narrower calyx-lobes. 


117. CO. rarcra, R. Brown in Salt Appendix, p. xv, nomen. 

Frutex copiose ramosus.  Stipule obsolete. Folia trifoliolata, foliolis 
cuneato-obovatis 10-14 mm. longis 6-8 mm. latis strigoso-pubescentibus 
glauco-viridibus, petiolo communi 5-9 mm. longo instructa. lores parvius- 
culi, in racemos dispositi. Bracteole elliptico-ovate ad basin calycis adnate. — 
Calyx 4-5 mm. longus; laciniz lanceolate. Veaillum luteum, 6-7 mm. 
longum. Ale oblonge, lutex. Carina dorso rotundata, apice acuta, in toto 
circ. 6-7 mm. longa. Ovarium pubescens. Legumen cylindricum, curvatum, 
stipitatum, 10-14 mm. longum, hirsutum. 

Asyssinta: Salt! Hb. Mus. Brit. 

Allied to C. Saltiana, Andrews, but with smaller flowers. 


118. C. THomasu, Harms in Engl. Jahrb. xxvi. (1899) 283. 

Herba erecta, ramosa, subglabra. Stipule inconspicue. Folia trifoliolata, 
foliolis obovatis vel suborbiculari-obovatis basi seepius in petiolulum angustatis 
15-25 mm. longis 13-20 mm. latis adultis supra glabris subtus minute et 
adpresse puberulis, petiolo communi 20-30 mm. longo instructa. Flores in 
racemos oppositifolios dispositi. acem: 4-10 em. longi. Bracteole obovate 
vel ovatee, calycis basi adnatee. Calyx subsericeo-pubescens, dentibus lanceo- 
latis, cire. 5 mm. longus. Corolla calycem eirciter duplo superans. Veaillum 
luteum, circ. 7-8 mm. longum. Ala lutez, oblongse. Carina dorso rotun- 
data, circ. 7-8 mm. longa, apice acuta. Legumen extus sericeo-pubescens, ' 
intus dense lana sericea cui semina compluria immersa sunt instructum, circ. 
15 mm. longum, subsessile. 

British Hast Arrica: Witu, Thomas No. 57! Hbb. Mus. Brit., 
Berol., etc. 


Sxor. V. SPINOSZ. 
Folia trifoliolata. Flores parvi vel mediocres, axillares. _Legumina globosa, 
ovoideo-oblonga, obovalia, vel subcylindrica. Suffrutices vel frutices, spinosi, 
nonnunquam herbee. 


CLAVIS SPECIERUM. 


1, Legumina subglobosa vel ovoidea, 5-7 mm. longa ...... 2 
Legumina ovoideo - oblonga, vel oviformia, vel sub- 
cylindrica, 7-30 mm. longa vel ultra................ 4 


2. Legumina subglobosa, 5-6 mm. longa, swpius mono- 
SPOLMA mete aie or eieiiete a eiie sve ieeaicnie ether anaes Tino tas see. spinosa, var. Schlechtert. 
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Legumina ovoidea vel subglobosa, 5-7 mm. pies 


Seepissime 24-sperma .........ccecveseases Siego0 3 
3. Foliola intermedia 3-5 mm, once, Chr 9- 10 mm. 
ICED. asedene SOIT DIOR Re acne pdodvebodiumea Cxaoudalls 
Foliola intermedia 8-14 mm. longa. Carina 6-8 mm. 
NOME ares clwesmares, ok Sis teranet teuehere Bieloteiet a mietctcievetn es se. griquensis, 
4 (a) Legumen ovoideo-oblongum, 7-10 mm. Glen susas seepius 
WUaLDETS Soya iL 0 3 aieeeae ee Dees Merck arises 6 Soon  Syaemasten 
(6) Legumen obovale, + 13 mm. longien 5 bGdao Aco Re spinosa, subsp. aculeata. 
(c) Legumen subcylindricum, 19-20 mm. longum, seminibus 
MUU CRORIS Ward ania) stele alec. 6 Petter arts Those Shera ess . Claessensii. 
(d) Legumen oviforme, + 380 mm. longum, seminibus 
TUM ETOCS ate errr aeisteieotcr cs ecto ae sestsceeeeeses SpInOsa, Val. Macrocarpa, 


119. C. EREmiooLA, Bak. fil., sp. nov. 
C. spinosa, Hochst. var. microphylla, Schinz in Herb. Turic. 

Fruticulus spinosus, ramosus, spinis patentibus tenuibus 5-13 mm. longis. 
Rami subteretes, cortice flavo vel cinereo obtecti. Stipulw parvee. olia 
trifoliolata, parva, foliolis obovatis basi cuneatis apice rotundatis vel emargi- 

‘natis 2°5-5:0 mm. longis suberassis glauco-viridibus, petiolo communi 2-3 mm. 
longo instructa. Flores parviusculi vel mediocres, pedicellati, solitarii. Pedz- 
celli tenues, 4-6 mm. longi. Bractew bracteoleque non conspicuse. Calyx in 
toto 4°5-5°5 mm. longus, dentibus lanceolatis. Veatlluwm carina paullo longius. 
Carina dorso angulo recto curvata, hine in rostrum gracile sensim attenuata, 
in toto 9-10 mm. longa. Legumen ovoideum, durum, 6-7 mm. longum, 
subsessile, seepe dispermum. 

Ad C. spinosam, Hochst., accedens differt spinis longioribus, foliis 
crassioribus et minoribus, leguminibus ovoideis. 

Great NamaquaLANpD: Veldschoenhorn, in deep sand, Dinter No. 1156! 
Feb. 1898, Hbb. Berol., Zurich. 

A very distinct suffrutex with slender, spiny branches, small, rather thick 
leaves, solitary flowers, and ovoid or subovoid pods. 


120. C. ariqueEnsis, Bolus in Journ. Linn. Soc., Bot. xxiv. (1887) 174. (PL13A.) 

Fruticulus ramosus ad C. spinosam, Hochst., accedens, a qua primo 
intuitu leguminibus subglobosis et habitu diversa ramis magis dichotome 
divaricatis facile distinguitur, 10-20 cm. altus. ami spinis tenuibus in- 
structi. Stipule subulatee. Folia trifoliolata, foliolis obovatis 8-14 mum. 
longis superne glabris subtus ‘sericeis, petiolh communi 3-9 mm. longo 
suffulta. Flores aurei, pauci, 1-2 in spinis racemosi, penduli. Bractee 
minime. Pedicelli 2-3 mm. longi. Calyx 4-5 mm. longus. Carina calyce 
4_2-plo longior, in toto 6-8 mm. longa. Legumen subglobosum, stipitalum, 
cire. 5 mm. diam., sericeo-pubescens, 2—4-spermum. 
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Griquatanp West: Near Kimberley, Bolus No. 6802, Hb. Bolus ; 
Dr. Marloth in Herb. Norm. Austr. Afr. No. 408! Hb. Mus. Brit. ; Near 
the Vaal River, Burchell No. 1782! Hb. Kew. 

Differs from C. spinosa, Hochst., in its habit and shorter, fewer-seeded pods. 
It is tolerably abundant about Kimberley. 


121. OC. spinosa, Hochst. in Herb. Schimp. i. No. 150, iii. No. 1540, et an 
Flora, xxiv. I. Intell. 32 (1841) ; Benth. in Hook. Lond. Journ. Bot. 
ii. (1843) 576; Baker in Oliver, Fl. Trop. Afr. ii. 17; Hiern, Cat. 
Welw. Afr. Pi.i, 197. (Pl. 13 B.) 

Herba erecta vel adscendens, vel suffruticosus, spinis patentibus rigidis, 
ramulis griseo-pubescentibus. Stipule lineares, breves. Folia parvula, tri- 
foliolata, foliolis obcordato-oblongis aut truncato-cuneatis seepius 10-15 mm. 
longis subtus cum petiolo hirtis, petiolo communi seepius 38-5 mm. longo 
instructa. lores formee typicee parvi, in spinis dispositi. Calycts lacinwe 
lanceolatee. Vewillum luteum, calyce longius. Carina dorso angulo recto 
curvata, inde in rostrum rectum attenuata, in toto in forma typica 5-8 mm. 
tonga. Legumina formee typice sessilia, oblonga vel obovata, 7-10 mm. 
longa, pubescentia, 8-10-sperma, 

Widely distributed in Tropical Africa. 


Subsp. ©. acuLnata, De Wild. in Ann. Mus. Congo, Bot. sér. 4, i. 185 
(1902-3), t. 46, pro sp. 

Caulss erectus, pubescens, spinosus. Folia trifoliolata, petiolata, foliolis 
obovalibus basi cuneatis 3°5-8 mm. longis 1°5-2°5 mm, latis superne glabris 
subtus pubescentibus, petiolo communi 3-4 mm. longo instructa. Flores 
solitarii vel gemini, in spinis dispositi. Bracteole minim. Calya 5-6 mm. 
longus, sericeus, dentibus lanceolatis. Vewillum cire. 12 mm. longum et 
& mm. latum, ovale, supra unguem bicallosum. Carina dorso angulo recto 
eurvata, inde in rostrum sensim attenuata, in toto 10-12 mm. longa. 
Legumina sessilia, obovalia, cire. 13 mm. longa, seminibus glabris. 

Coneo Reeion: Katanga, Lukafu, Verdick No. 106! Hb. Brux.! Mt. 
Kundetungu, Adssner No. 2719! Hb. Mus. Brit. ; No. 2713 ! (forma foliolis 
longioribus) Hb. Mus. Brit. 

The typical form of C. spinosa, Hochst., which occurs commonly in Abys- 
sinia, is a plant with small flowers, and small pods, 7-10 mm. long. In 
subsp. aculeata the flowers are larger and the pods are longer, but it is 
connected with the type by variocs intermediate forms. 


Var. nov. SCHLECHTERI, Bak. fil. 

Sufrutex ramosus, spinosus. Folia trifoliolata, foliolis parvis oblanceo- 
latis vel oblongo-oblanceolatis, intermediis 5-9 mm. longis, lateralibus 
brevioribus, petiolo cire. 1-2 mm. longo suffulta. Flores parviuseuli, 
axillares, pedicellati. Calyx totus 3-5 mm. longus, dentibus lanceolatis. 


ies 
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Vexillum suborbiculari-obovatum, luteum. Carina dorso angulo recto 
curvata, inde in rostrum sensim attenuata, in toto 5-6 mm. longa. 
Legumen globosum, extus cinereo-pubescens, 5-6 mm. longum, seepius 
monospermum. 

TransvaaL: In the plain at the foot of Mt. Macalisberg, alt. 1500 metr. 
RR. Schlechter No. 3675! Hb. Turic. in flower and fruit, 9 Nov. 1893. 


Allied to C. eremicola, Bak. fil. Noticeable on account of the small 
flowers and generally one-seeded pod. 


Var. nov. Macrocarpa, Bak. jil. 
Flores majores. Legumen oviforme, + 30 mm. longum, sessile. 
N. Raoprsia : Mumbwa, Mrs. Macaulay No. 627! Hb. Kew. 


122. C. CLagssEensit, De Wild. in Ann. Mus. Congo, Bot. sér. 5, tii. 410 (1912). 

Rami erecti, pubescentes, spinosi.  Stipule reductee. Folia distanter 
fasciculata, trifoliolata, foliolis cuneato-obovatis ad 12 mm. longis et 4 mm. 
latis superne glabrescentibus subtus velutinis, petiolo 8-12 mm. longo 
preedita. lores solitarii vel subsolitarii. Pedicelli cire. 4 mm. longi, 
bibracteolate. Corolla calyce longior. Carina dorso angulo fere recto 
curvata, in toto 10-11 mm. longa. Legumen sessile, subcylindricum, 
19-20 mm. longum, pilis adpressis obtectum, seminibus numerosis. 

Uaanpa : Mabuku, Scott Elliot No. 7900! Hb. Mus. Brit.; Ankole, Scoté 
Elliot No. 7487! Hb. Mus. Brit. 

Congo Rraton: Kindu, Claessens No. 500. Hb. Brux. 


Sror. VI. EUCROTALARIA. 


Folia seepissime trifoliolata, rarius 4—5-foliata. Flores maximi, mediocres 
vel parvi, seepissime in racemos dispositi, rarius solitarii vel subsolitarii. 
Corolla seepius calyce longior, rarius calycem subsequans. Legumina 
oblonga, oviformia vel cylindrica, sessilia vel stipitata, nunquam globosa. 
Herbee, suffrutices vel frutices, haud spinosi. 


Subsectio 1. GranpiFLora. Stipule parvee vel angustie vel obsolete. 
Flores maximi vel majusculi in racemos dispositi. Carina sepius 
16-55 mm. longa (p. 314). 


Subsectio 2. MrprocrirLorm. Stipuls parvee vel anguste vel obsolete. 
Flores mediocres, in racemos vel rarius in extremitate peduncu- 
lorum dispositi. Carina seepius 11-15 mm. longa (p. 330). 


Subsectio 3. Parvirtora. Stipule parvee vel anguste vel obsolete. 
Flores parvi vel parviusculi, in racemos dispositi vel nonnunquam 
in extremitate pedunculorum dispositi. Carina seepius 4-10 mm. longa 


(p. 362). 
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Subsectio 4. OtraAntHa”. Stipulee parvee vel angustz vel obsolete. Flores — 
pauci, seepius 1-3. Carina 5-20 mm. longa (p. 386). 
Subsectio 5. Strputosa#. Stipule plus minus foliacese (p. 403). 
Sussecr. 1. GRAN DIFLORA. 
Stipulse parvee vel anguste vel obsolete. Flores maximi vel majusculi, in 


racemos dispositi. Carina 16-55 mm. longa. 


CLAVIS SPECIERUM. 


1. Calyx 11-30 mm. longus......... sets muteraeenreecree Rr criotets 2 
Calyxe4=10 tmmitlongus seiec cictrnecetae ete etnaty fos loietete ha teeete tere 13 
2. Flures maximi vel magni. Carina 20-55 mm. longa.......... 3 
Flores majusculi. Carina 16-19 mm. longa ................ 10 
3. Carine rostrum longum vel longiusculum.................... 4 
Carine rostrum breve vel breviusculum .................... 9 
4, Flores iis C. agatiflore, Schweinf., subsimiles. Carina oblique 
oblonga-ovata, 35-55 mm. longa.............. be eee e eee 3) 
Flores iis C. laburnifolie, L., subsimiles. Carina dorso rotundata, 
2028) TAM Ono aE Cave ata. cicero eto Sean semen 7 
5. Ale lamina sepius 19-35 mm. longa. Calyces glabri vel ; 
Willow llieee cn sever enero eee Nese ele te rete te1 a. « yn lols) o) Recrio ohocry sie yeree 6 
Alee lamina seepius 15-19 mm. longa. Calyx glaber.......... megustantha. 
6 (a) Racemi 10-25-flori. Foliola elliptica, subtus glabra vel pubes- 
centia, Calyx glabresconsy sect sacee rat ree agatifiora. 
(6) Racemi 3-10-flori.. Foliola quam in C. agatiflora minora .... agatiflora, subsp. 
(c) Racemi cire. 10-flori. Foliola, elliptico-oblonga, subtus dense | Erlangert. 
tomentosa. Calyx ad basim vallosulusts- penance elie Englert. 
(zd) Racemi multiflori. Foliola oblonga vel ovato-oblonga, subtus 
subargenteo vel subaureo-tomentosa, in sicco non nigrescentia. 
Calyx willosulug 5.57, ceeep sg oo ebtas oan tee ee ene imperials. 
(e) Racemi 10-25-flori. Foliola elliptico-obovata, in sicco seepius 
nigrescentia, subtus tomentosa. Calyx villosulus .......... Dawei. 
(ee ABN ETO CH ENA EL ACHIE NSO POMC TES Cel oc bice Cha RNG Oo of bb ede s 8 
Bracteze magne. FF oliola lanceolata-oblonga vel ovata ........ grandibracteata. 
8 (a) Foliola ovalia vel obovato-oblonga. Petioli 4-8 em. longi .... laburnifolia. 
(6) Foliola oblonga. Petioli 1°5-3 em. longi.............-..0+.- Eidome. 
(c) Foliola lineari-oblonga vel obovato-oblonga. Petioli usque 
ad /10—12'emy longipicn Auecise sean not cere ete petiolares. 
(d) Foliola parva, crassiuscula. Petioli 20-45 mm. longi ........ pseudospartium. 
9. Racemi breves, densiflori. Petioli 8-12 mm. longi .......... lachnosema. 
Racemi mediocres, laxi, Petioli 30-60 mm. longi.. ......... tabularis. 

10, Legumina oblongo-cylindrica, ferrugineo-tomentosa, sessilia.... lachnocarpioides. 
Legumina oblonga, basi in stipitem attenuata................ mauensis* (p, 342). 
Legumina glabra vel pubescentia, longe stipitata ............ macrocarpa. 
Legumina magna, villosa, sessilia vel subsessilia ............ Ly 

1]. Folie trifoliolate 4.22. .'./ see ae oe ee ee 12 
Folia 3-5-foliolata, foliolis lineari-lanceolatis ............ .... Burkeana. 


* Owing to the difficulty of placing certain species in their subsections, they have been 
included in more than one, and their position is shown by a reference to the proper page. 
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12 (a) Rufo-villosa. Racemi 6-0 -flori. Foliola obovato-elliptica.... polysperma. 
(4) Villosa, Racemi pauciflori. Foliola minora, ovata vel elliptica. polysperma, subsp. 


(c) Suffrutex pilis griseis indutus. Racemi 3-12-flori. Foliola | | Winktleri. 
oblonga, ovato-oblonga vel ovato-lanceolata. Vexillum : 
ALAM T Mange ree tetas ate ts site met tetets ee WhaateT ohare tates citi aes! aire: she os are polysperma, subsp. 

(d) Annua, pube brevi griseo induta. Racemi 6-12-flori. Foliola | Stewartii. 
obovate. Vexillum parvinsculum .... 0.6.00... ee cccecs eee polysperma, subsp. 

13. Flores semper in racemos dispositi.......... “hy OMS OBIA OMS 14 | Grantii. 
lomes My pagemios vel solitaril,...<. cc sevcccacscvecs se seveses 24. 

14>>* Eacemt breves vel mediocres ......0.66.ceceecscececeieescs 15 
PuMeCmeCOONS AE WM ee AW ars oh ag ON Oak eRe cere tie iciedin ae 18 

Liane ecCalyx exmpias 4-6 mmr. longus... .iicses. cece cescesce fob hc 16 

eer ye a 16) EE LOR DUS) coi. o. ccion See hs ters. eee yet ans 17 

16, — Planta occidentalis. Carina 15-17 mm. longa................ ochroleuca, 
Planta orientalis. Carina+20 mm. longa ................65 brevidens. 

17. Foliola ovata vel suborbiculari-obovata. Planta somalensis .. Comanestiana. 
Foliola oblonga vel elliptica. Planta intertropicalis .......... Mildbraedic. 
Foliola anguste oblonga. Planta orientalis........... Rhee Prittwiteie. 
Foliola obovata vel elliptica. Planta occidentalis ............ griseofusca (p.360). 

HG AO iia es GHENT arc. memrarnn naiten tei iareren ire racrietd winks Deron ete ig) 

Carima dorso angulo recto curyata, inde in rostrum longum et 

TREC UNESCO 5 oho smo Goes oo akin Ob tne cic betas 21 
Carina dorso genuflexa. Vexillum eleganter lineatum ........ 22 
Carina dorso rotundata. Vexillum eleganter lineatum ........ 23 

GS ReemeE Gliola: Gis ya vies aetna ek eels cere te anole ahe tee a eyielee s araye.clane'eis 5 20 
Olio Ae De artlsyes cpm opal eee Pas cia tet Cran ean ae Ars cleomifolia (p.850). 


Pr « 
[(p. 350). 

20. Foliola oblonga vel anguste elliptica. Carina 18 mm. longa .. Schumanniana 
Foliola ovato-oblonga vel elliptico-oblonga. Carinal6mm.longa Mumntzneri (p. 350). 


91.  Legumen sessile, oblongo-oviforme,.............-s.0cceteneees Macaulaye. 
Legumen stipitatum, obovato-globosum ...............0.05- aurea (p. 335). 
Lésumen stipitatum, oblongumi.. 5... es ec serves stees macrocarpa, 

22.  Foliola linearia vel lineari-lanceolata.................+++00++ intermedia. 

23. Foliola oblonga vel oblongo-elliptica ...............0++eeeees cannabina. 
Foliola oblongo-elliptica vel oblanceolata. | Alw majores, 

se TKETD LOM COMMER eal eMac tated Sonne Maest Mam ansratiie alae alot eMetsolwie'® wo purpureo-lineata. 

24. Folia 3-4-foliolata. Foliola elliptica vel cuneato-obovata, 

6-10 mm. longa. Plantaidelagoensis .-......600000.em eos Montetrot (p. 387). 
Folia trifoliolata. Foliola obovata vel oblonga, 15-25 mm. longa. [(p. 389). 
Ena lle acta 50 Us Molde pobee bpr0.1n sep oD Op Ooms lukwangulensis 


Series 1. Flores maximi. Carina oblique oblongo-ovata, 35-55 mm. longa. 
Hujus seriei legumina mihi cognita longissime stipitata, oblongo- 
cylindrica. Frutices. 


123. CG. AGATIFLORA, Schweinfurth in von Héhnel zum Rudolph und Stephane 
See, Anhang 13 (1892) ; Bot. May. t. 8505. 

Frutex erectus. Stipule lineares, seepe delapsee. Folia trifoliolata, foliolis 

ellipticis intermediis 40-70 mm. longis et circ. 17-25 mm. latis subtus fere 
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clabris vel tenuiter pubescentibus, lateralibus cire. 40-60 mm. longis et 
13-24 mm. latis, petiolo communi sepius 4-10 cm. longo preedita. Bractew 
ovato-lanceolate. Calycis loli 4 superiores per paria connati, inferior 
angustior. Vewillum cire. 45-50 mm. longum et 30 mm. latum. Ale 
lamina 20-30 mm. longa, 6-12 mm. lata. Carina apice in rostrum attenuata, 
4—-4°5 em. longa. Legumen glabrum, stipitatum, cum stipite in toto cire. 
7-8 cm. longum, 15—20-spermum. 

Brrriso Hast Arrica : Nairotia West, foot of Aberdare Mts., Von Héhnel 
No. 95! Hb. Schweinf. ; alt 2176 m., Sir Evan James! Hb. Kew. ; Kijabi, 
M. Evans No. 736! Hb. Kew. ; Nairobi, Battiscombe No. 48! Hb. Kew. ; 
Muka, Kassner No. 702! Hb. Kew. 

Uaanpa: 8. Buddu, Dawe No. 330! Hb. Kew. 

German Hasr Arnica: Kilimanjaro, Volkens No. 1681; Hbb. Berol., 
Mus. Brit. 


Subsp. C. Ertancert, Harms in Herb. Berol., pro sp. 
Frutevx cire. 1 m. altus. Stipule parve. Folia trifoliolata, foliolis 
ellipticis 20-85 mm. longis 7-11 mm. latis, petiolo communi 13-20 mm. 
longo suffulta. Flores maximi, iis C. agatijlore, Schweinf. subsimiles. 


Racemi 3-7-flori. Calyx 20-25 mm. longus; lobi superiores connati, 
inferior angustior. Ale lamina +35 mm. longa et +12 mm. lata. 


Carina dorso rotundata, apice in rostrum attenuata, circ. 45 mm. longum. 
Harrar: Gara Mulata, Hllenbeck No. 542! Hb. Berol. 
Very near C. agatiflora, Schweinf., differs by its smaller leaves and fewer- 
flowered racemes. Flowers golden-green. 


124. C. Hnetert, Harms in Engl. Die Vegetation der Erde, 1. i. 338, t. 303 
(1910). 

Irutex sec. cl. detectorem cire. 3 metralis. Caulis rufo- vel fusco-tomen- 
tosus.  Stipule subnulle. ola trifoliolata, foliolis elliptico -oblongis 
apice basique acutis 40-70 mm. longis 14-24 mm. latis subtus dense 
tomentosis, petiolo brunneo-tomentoso 40-80 mm. longo suffulta. Flores iis 
C. wmperialis, Taubert, subsimiles. Calyx totus cire. 25 mm. longus. 
Vewillum cire. 35 mm. longum. Ale carina multo breviores. Carina circ. 
4em. longa. Pedicelli sub anthesin cire. 10 mm., fructiferi cire. 15 mm. longi. 
Legumen glabrum, circ. 50 mm. longum et circ. 18 mm. latum, stipite 
eire. 10-15 mm. longo suffultum. 

German Hast Arrica: West Usambara, Magamba, Dr. Engler, No. 1277 ! 
Hb. Berol. 

Allied to C. amperialis, Taubert. 
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125. U. Dawet, Bak. jil., sp. nov. 


Frutex ad C. imperialem, Taubert, valde accedens, ramulis petiolis foliolis 
subtus pube brevi dense obtectis. 

Folia trifoliolata, elliptico-obovata, intermediis majoribus 40-65 mm. longis 
28-33 mm. latis petiolulatis, petiolo communi 55-75 mm. longo instructa. 
Flores maximi, in racemos laxos szepius 10-25-floros dispositi. Pedicelli 
filiformes. Bracteole minute. Calycis lobis superiore per paria  connati, 
inferiore angustiore. Carina dorse rotundata, apice in rostrum attenuata, 
in toto 45-50 mm. longa. Ale carina conspicue breviores. Ovariwm 
stipitatum. Legumen longissime stipitatum, oblongum vel oblongo-oviforme. 

Uganpa: Buddu, Dumu, Dawe No. 6! Hb. Kew. ; Muzosi, A. Bagshawe 
No. 46! Hb. Mus. Brit. 

A shrub about 10 feet high, closely allied to C. imperialis, Taubert, but 
the leaflets are shorter and broader, and the calyx is different. The flowers 
are greenish-yellow, the same shape as those of C. imperialis, the pedicels 
slender, 15-20 mm. long, the calyx 25-30 mm. long, with scattered hairs. 

It differs entirely from C. agatiflora, Schweinf., by the dense greyish 
-tomentum clothing the branchlets, petioles, and undersides of the leaflets. 


126. C. impERIALIs, Taubert in Engl. Pflanzenwelt Ost-Afr. C. 206 (1895). 
(Pl. 14.) 

Frutex 3-5 met. altus, ramis petiolis racemisque subargenteo- vel subaureo- 
tomentosis vel subvilloso-tomentosis. olia petiolata, trifoliolata, foliolis 
oblongis vel ovato-oblongis apice breviter acuminatis 5-11 cm. longis 
2-4 em. latis. Flores in racemos elongatos multifloros dispositi, rhachi 
angulata, floribus pedicellatis. Calyx villosulus, 18-20 mm. longus, dentibus 
lanceolatis subcuspidatis superioribus cum lateralibus fere usque ad apicem 
connatis. Veaillum cire. 4 em. longum, basi unguiculatum. A/e ovato- 
oblongze, calyce longiores. Carina basi unguiculata, dorso rotundata, apice 
in rostrum attenuata, cum ungue circ. 3°d-4 cm. longa. Legumen longe 
stipitatum, oblongo-cylindricum, cire. 6 cm. longum, glabrum, stipite cire. 
2 em. longo suffultum. 

British East Arrica: Lamuru, Scheffler No. 266! Hb. Mus. Brit. 

German East Arnica: Bukoba, Stuhlmann Nos. 1113! 1575! 3922! 
4068! Kirére in Mpororo, Stuhlmann No. 2039! Hb. Berol. 


° oe ; a Ol NY Ryser a K 
127. CO. meeistantHa, Taubert in Engl. Phanzenwelt Ost-Afr. C. 206 (1895). 
4 eric ee On SP ey (Fo oe at shachi 
Frutex videtur ramis foliisque adhue ignotis. acenv laxiflori, rhachi 
compresso-quadrangulares. Flores maximi, pedicellates.  Bractew supra 
: ee ae ie ; 25-28 ‘Us ‘anaceo- 
pedicelli glabri basin setaceze. Calyx totus 25-28 mm. longus, membranaceo 
foliaceus, glaber, tubo amplo curvato campanulato, dentibus lineari-lanceolatis 
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eo dimidio longioribus. Veaillum reflexum, obovato-cordatum, apice subeucul- 
latum, ungue intus albo-tomentoso, quam vexillum C. agatiflore, Schweinf., 
minor. Ale falcatee, oblongo-ovatse, obtusissimee, auriculo uti unguis albo- 
villoso, quam vexillum fere dimidio breviores, 15-20 mm. longze, 6-9 mm. latee. 
Carina 35-40 mm. longa, vexillum superans, oblique oblongo-ovata, apice 
longe rostrata, basi auriculis unguibus villoso-ciliatis marginibus lanato- 
ciliatis. Ovariwm stipitatum, glabrum ; stylus intus superne barbatus. 

German Hast Arrica: Pangani, Vischer No. 334! Hb. Berol. 

Goetze No. 1311, from Ummamba, is allied to the above, but the wings 
are broader. 


Series 2. Flores magni, in racemos laxos pluri- vel multifloros dispositi. 
Stipulse parvee vel obsoletee. Carina seepius dorso rotundata, apice in 
rostrum subito attenuata, in toto 20-35 mm. longa. Hujus’ seriei 
legumina mihi cognita longe stipitata. Frutices vel suftrutices. 


128. C- taBpurniroiia, Linn. Sp. Pl. 715 (1753); DC. Prod. ii. 130; 
Baker in Hook. fil. Fl. Brit. Ind. ii. 84. 
C. Helene, Buscal. & Muschler in Engl. Jahrb. xlix. (1913) 470. 
Clavulium pedunculosum, Desv. in Ann. Se. Nat. sér. 1, ix. (1826) 407. 

Caulis suffruticosus, erectus, glaber.  Stepulew nulle. Folia trifoliolata, 
foliolis ovalibus vel obovato-oblongis apice obtusis vel mucronatis 15-45 mm. 
longis 15-30 mm. latis utrinque glabris, petiole communi 4-8 em. longo 
suffulta. lores majusculi, in racemos multifloros elongatos dispositi. Bractew 
subulatee, minutse. Bracteole minutee, infra medio pedicelli posite. Flores 
flavi. Calyx glaber, laciniis anguste triangularibus acuminatis. Veazllum 
lineatum. Carina dorso rotundata, apice subito in rostrum attenuata, rostro 
sursum flexo, in toto 15-25 mm. longa. Legwmen insigniter stipitatum, 
elabrum, cylindrico-oblongum, stipite quam calyce longiore, cire. 20-spermum 
vel ultra. 

Supan : Upper Nile, Fashoda, Sir S. Baker No. 94! Hb. Schweinf. 

BririsH Easy Arrica: Kibwesi, Scheffler No. 76! Hb. Berol. ; Witu, 
Thomas No. 186! Hb. Kew.; Taita Hills, A. Grenfell! Hb. Kew. ; Elgon 
District, Sir Evan James! Hb. Kew. ; near Rabai, Hildebrandt No. 230! 
Hb. Kew. ; Sekoki Forest, Battiscombe No. 475! Hb. Kew. 

GeRMAN Hast Arrica: Usambara, Holst No. 83200! Hb. Berol.; Sabaki 
River, Kirk ! Hb. Kew.; Kilimanjaro, Merker! Muansa, Stuhlmann No. 4673! 
Between Kilimanjaro and Merue, Uhlig No. 27! Hb. Berol. 

Ruopesta: Victoria Falls, Allen, Hb. Kew.; Manica, Johnston! Hb. Kew. 

TraNsvAAL: Barberton, Gilpin Nos. 845! & 917! Hb. Kew. ; Houtbosh, 
Rehmann No. 6257! Hb. Kew. 

It also occurs in India, Ceylon, the Philippines, and the Malay Islands. 

I do not think C. Helene, Buscal. & Muschler can be retained as a distinct 
species. It comes from Guasso Nyiro (Herzogin Helena von Aosta No. 1595), 
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129. Cs Eipoma, Bak. fil., sp. nov. 

Sufrutee ad C. laburnifoliam valde accedens, a qua primo intuitu 
foliolis angustioribus facile distinguitur. rectus, ramosus, ramulis teretibus 
glabris. Stipule obsolete Folia trifoliolata, foliolis petiolulatis oblongis 
vel oblongo-oblanceolatis apice acutis basi cuneatis 10-20 mm. longis 
sepius 38-5 mm. latis, petiolo communi 15-25 mm. longo instructa. Flores 
magni, lis C. laburnifoliv subsimiles, in racemos paucifloros axillares dispositi, 
pedicellati. Pedicelli bracteolis minimis instructi. Bractew parvee, lineares, 
persistentes. Calyx glaber, vel parce puberulus. Ale carina multoties 
breviores. Carina dorso rotundata, apice in rostrum subito attenuata, rostro 
sursum flexo, in toto 25-30 mm. longa, unguiculata, dorso puberula. Ovarium 
lineari-oblongum, fere glabrum, stipitatum. 

British Hast Arrica: Between Kitsuya and Hldoma, A. Whyte! Hb. 
Kew., 1898. 

A close ally of C. laburnifolia, from which it differs by the inflorescence 
and narrower leaflets. It differs from C. petiolaris, Franchet, in the much 
shorter petioles, and from C. grandibracteata, Taubert, in the much smaller 
bracts. The distinguishing features are the few-flowered lateral racemes, the 
small persistent bracts and the narrow leaflets. 


130. C. perioLaRris, Franchet in Revoil Comalis, 26 (1882). 
Fruticulus levis ad C. laburnifoliam accedens, ramosissinus, glaucescens, 
ramis gracilibus flexuosis. Stpule nulle. Folia petiolo usque ad 10-12 em, 
longo suffulta, foliolis pro ratione petioli parvis glabris vel subtus in nervo 
parce setulosis obovato-oblongis intermedio quam lateralibus duplo longiore. 
Pedunculi oppositifolii, elongati, 3-5-flori, laxi. Pedicelli minute bracteati. 
Calyx pedicellum subeequans, late campanulatus, ultra medium 5-lobatus, 
lobis lanceolatis acutis, inferiore sensim longiore et angustiore. Corolla 
lutea, cire. 2 em. longa. Carina ei C. luburnifoliw subsimilis, longe rostrata. 
Legumen ignotum. 
SomMALILAND: Golis Kange at Hammar, Miss Edith Cole, Mrs. Lort 
Phillips | Hb. Kew. ; without precise locality, Revoil ! Hb. Mus. Paris, 


Var. nov. AUSTRALIS, Bak. /il. 
Suffrutex glaber. Foliola trifoliolata, foliolis anguste oblongis, petiolo 
: | by Ld . . é 
communi 6-11 em. longo suffulta. lores majusculi, in racemos laxos dis- 
positi. Bractew parve, angustze. Carina dorso rotundata. Legumen 
stipitatum. ‘ . 
Ruopesta: Victoria, C. F. H. Monro No. 651! Hb. Mus. Brit. 
1 Us 375 i a . ae parerlywier 
TRANSVAAL : Pietersberg, H. Bolus No. 10375 ! Hb. Kew. ; Pineersrivier 


Berg, &. Schlechter No, 4210! Hb. Turic, 


ns nae i= > (ieee a a ee ©» ok ee et © at == ee ee ee 
Pew ee. See ’ he ra im. 
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C. aurantiaca, Baker, in Kew Bull. (1895) 213, hardly differs specifically 
from C. petiolaris, Franchet. The flowers are rather larger, and the leaflets 
linear-oblong. 


131. C. pszupospaRtium, Bak. fil., sp. nov. 

Suffrutex erectus, ramosus, cire. 35 em. altus vel ultra, habitu Sparta 
subsimilis. Caulis teres, glaber, flavo-viridi-corticatus, striatus. Folia tri- 
foliolata, foliolis vix evolutis. crassiusculis parvulis glauco-viridibus, petiolo 
communi tereti 20-45 mm. longo suffulta. Racemi pauciflori. Flores inter 
majores generis iis C. laburnifoliv subsimiles. Bracteole angustz, lineares. 
Calycis tubus campanulatus, dentibus lanceolatis. Ale carina breviores, 
oblong. Carina in toto 28-30 mm. longa, dorso rotundata, apice in 
rostrum 12-15 mm. longum subito attenuata. Legumen glabrum, oblongo- 
cylindricum, +4 em. longum, stipite +9 mm. longo suffultum. 

British Hast Arrica: Kikuju, Scott Hilliot No. 6607! Alt. 1500-1800 
metres. Hb. Kew., etc. 

The noticeable features of this plant are :—(a) the terete, erect, somewhat 
striate, glabrous stem ; (6) the terete petioles and somewhat thick leaflets ; 
(c) the very few-flowered raceme; (d) the large yellow flowers, allied in 
structure to C. laburnifolia, Linn., and C. petiolaris, Franchet; (e¢) the 
glabrous, stipitate, oblong-cylindrical pods. 


132. C. GRANDIBRACTEATA, Taubert in Engl. Pflanzenwelt Ost-Afr. O. 206 
(1895). 

Frutex ramulis teretibus glabris. Folia trifoliolata, foliolis lanceolatis 
oblongis vel ovatis novellis sericeis adultis glabris, petiolo circ. 5-6 em. 
longo suffulta. lores maximi, pauci, pedicellati. Bractee magne, ovato- 
rotundatee, mucronate, 7-8 mm. longee, pedicellis medio bracteolis minutis 
instructis. Vewillum late ovale, cire. 28-30 mm. longum, ungue crasso intus 
albo-lanate. Ale oblique oblongze, cire. 15-18 mm. longs. Carina dorso 
rotundata, apice longe rostrata, quam vexillum paullo longior, 25-30 mm. 
longa. Legumen glabrum, stipitatum, cire. 4 em. longum, stipite cire. 2 cm. 
longo suffultum. 

German Hast Arrtca: Usambara, Mlalo, Holst No. 521! Usambara, 
Holst No, 8728! Hast Usambara, Engler No. 803! Usambara, Bumbuli, 
Meinhof No. 77! Lutindi, Liebusch ! Hb. Berol., ete. 


Series 3. Flores mediocres vel majusculi, in racemos laxos 3-2 -floros dis- 
ont Vor] ae “ oe RING y A 
positi. Carina dorso genuflexa, 15-20 mm. longa. Stipulee angustee. 
Calycis lobi longi. Hujus seriei legumina mihi cognita inflata, oblonga 
vel oviformia, plus minus villosa. Herb vel suffrutices, villosi vel 
pube griseo induti. Bracteolee ad basin calycis 2, conspicue. Folia 
3-rarius 5-foliolata, 


AFRICAN SPECIES OF OROTALARIA. 321 


133. C. poryspErMa, Kotschy, Relig. Kotschy, 18, t. 14 (1868) ; Baker in 
Oliver, Fl. Trop. Afr. ii. 42. : 
C. macrocarpa, Penzig in Atti Congr. Bot. (1892), Piante Bogos, non 
i. Mey. 

Hlerbacea, rufo-villosa. Rami teretes. Stipula angustee, filiformes. olia 
trifoliolata, foliolis obovato-ellipticis acutis 20-50 mm. longis 10-25 mm. 
latis utrinque adpresse sericeo-villosis, petiolo communi 15-30 mm. longo 
suffulta. Racemi laxe floriferi, folia superantes. Bractew angustee, 4—5 mm. 
long. Bracteole +6 mm. longs, ad basin calycis posite, conspicuee. 
Calyx 14-16 mm. longus, profunde partitus. Vewillwm late obovatum, extus 
sericeo-pubescens, 14-16 mm. longum. Ale oblong, apice obtuse. Carina 
apice in rostrum rectum obtusiusculum attenuata, +18 mm. longa. Legumen 
polyspermum, rufo-villosum, +4 cm. longum, 1:7 cm. latum, inflatum, 
oblongum, stipite 1~2 mm. longo suffultum. . 

Eritrea: Schweinfurth No. 1098! (1892) Hb. Schweinf. ; Hamasen, 
Pappi No. 112! Hb. Roma. 

Supan: White Nile, Von Harnier, Hb. Kew. 

_ Brrriso Hast Arrica: North of Mombassa to Lamu and Witu, Whyte | 
Hb. Mus. Brit.; Makindu, Késsner No. 545! Hb. Mus. Brit. ; Kibwesi, 
Scheffler No. 441! Hb. Kew. 

German Hast Arrica: Hast Uluguru, Stuhlmann No. 8722 ! ; Usambara, 
Flolst No. 8857! Hb. Berol.; Ugueno Hills, Volkens No. 525! Marangu, 
Volkens No. 5471! Hb. Kew. 

The colour of the flowers is violet-blue. 


Subsp. C. Wingert, Bak. fil. in Fedde, Rep. Sp. Nov. x. 125 (1911), 
pro sp. 

Caules plures, flexuosi, ex eadem radice orti, 15-30 cm. longis, pilis albidis 
plus minus vestiti. Stepule anguste. Folia trifoliolata, petiolata, foliolis 
minoribus ovatis vel ellipticis 5-16 mm. longis 4—9 mm. latis, pilis albidis 
vestitis, petiolo communi 5-16 mm. longo suffulta. lores mediocres, in 
racemos paucifloros laxos dispositi. Bracteolw conspicuze, lanceolate, ad 
apicem pedicellorum posite, 3-4 mm. long, pilis albidis vestite. Calya 
extus pilosus; tubus cire. 5 mm. longus; lacinize lanceolate. Veaillum 
orbiculari-obovatum, luteum, calyce longius, cire. 13-15 mm. longum. Ale 
oblonge. Carina dorso rotundata, apice in rostrum sensim attenuata, cum 
unguibus cire. 15 mm. longa. Ovarium lineare. 

German East Arrica: Succulent steppe between Makanja and Same, 
Dr. H. Winkler No. 3795 ! Hb. Breslau. 


Subsp. C. Srewartu, Baker im Oliver, 1. c. ii. 32 (1871), pro sp, | 
Annua, erecta, parce ramosa, 6-10 dm. alta, pube brevi griseo indtta, 
Rami subvalidi. Stipule setacese, persistentes, 8-12 mm. longe. Folia 
LINN. JOURN.—BOTANY, VOL. XLII. y 
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trifoliolata, foliolis oblongis vel ovato-lanceolatis apice cuspidatis 5-7 cm. 
longis 20-25 mm. latis, petiolo communi 35-45 mm. longo suffulta. Flores 
mediocres, in racemos laxos 3-12-floros dispositi. Bracteole 2, ad basin 
calycis conspicuse. Calyx 12-14 mm. longus, usque ad { fissus, pilis longis 
ferrugineis patentibus indutus ; lacinize lanceolate. Vewillum longiusculum, 
dorso leviter sericeum. Carina apice in rostrum attenuata. Légumen sessile, 
oblongum, brunneo-sericeum, 45-50 mm. longum, turgidum. 

Portuauese East ArricA: Zambesiland, Dr. Stewart ! Hb. Kew. 

Ruopesia : Boruma, Menyharth No. 1021! Hb. Schinz. 


Subsp. C. Granru, Baker in Oliver, Fl. Trop. Afr. ti. 32 (1871) ; 
Oliver in Trans. Linn. Soc. xxix. (1872) 52, tab. 26 B, pro sp. 
Suffrutex erectus, divaricato-ramosus, pube brevi griseo patente indutus. 
Stipule setacese, 4-6 mm. longs. Folia trifoliolata, foliolis obovatis 
35-42 mm. longis 20-22 mm. latis superne glabris subtus sericeis, petiolo 
communi 25-42 mm. longo suffulta. Aacemi laterales et terminales, 6-13- 
flori. Bracteole conspicue. Pedicelli fructiferi, 5-8 mm. longi. Calya 
fructiferus in toto circ. 17-18 mm. longus ; lobi lanceolate. Corolla calyce 
distincte longior. Veaillum dorso brunneo-sericeum. Carina calycem 
superans, marginibus utrinque coalitis. Leyumen magnum, oblongum, 
36-50 mm. longum, 30-40-spermum, pilis longis et patentibus tectum. 
Supan: Right bank of the Nile in 5° N. lat. as C. ineana, Linn., Speke 
&§ Grant! Hb. Kew. ; Sudan, H. M. § A. F. Broun No. 1417! Hb. Kew. 


134. ©. Burkuana, Benth. in Hook. Lond. Journ. Bot. ii. (1848) 593 ; 
Harvey in Harvey § Sonder, Fl. Cap. ii. 43. 

Herbacea vel suffruticosa, erecta, rufo-pilosa vel rufo-hispida. Stipule 
lineari-subulatee vel lanceolate: vel subfaleate. Folia 3—-5-foliolata, foliolis 
lineari-lanceolatis vel oblongis seepe 25-30 mm. longis 3-6 mm. latis, petiolo 
communi 12-25 mm. longo suffulta. lores majusculi, in racemos laxi- 
usculos 10-15-floros dispositi. Bractee lanceolate. Bracteolw conspicuze 

ay OE KRo47 a : : : 

Caly« totus 15-17 mm. longus, lobis lanceolatis. Vewillum venosum, apice 
mucronatum, carina longius. Carina flava, circ. 18 mm. longa, dorso genu- 
: : , 5 ee 3 
flexa, vexillo brevior. Legumen inflatum, pilosum, oblongum, 40-45 mm. 
longum, subsessile. 
a . 1 wal ey a a QF R = 

TRANSVAAL : pyeael Suen: No. 4356! Hb. Turic., ete. ; Boschveld, 
Rehmann No. 5177! Hb. Schinz ; Makapansberg, Rehmann No. 5534! 
Hb. Schinz ; Magaliesberg and Aapjes River, Burke § Zeyher } Transvaal, 

1 Cans on { r Oe re : 

Lin Kana, Dr. Holub! Hb. Turic.; Komati Poort, Schlechter No. 11852! 
r "1A: vom wy rfaty a aie . 
Hb. Turic. ; near Potchefstroom, McLea No. 5634! Hb. Mus. Brit. 


Var. sparstPILa, Harvey, l. ¢. 
Planta piiis sparsim obtecta. 
ZULULAND : Miss Owen. 
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Series 4. Flores majusculi, in racemos breves dispositi. Carina dorso 
rotundata, 13-22 mm. longa. Stipule parve. Legumina. sessilia, 
oblongo-ovoidea, densissime ferruginea vel fusco-pilosa. Frutices erecti 
vel suffrutices. 


135. C. LAcHNocARPOIDES, Engl. in Hochgebirgsflora, 246 (1892) ; Harms in 
Ann. Ist. Bot. Roma, vii. (1897) 88. 

Planta e basi ramosa. Caules cire. 3~4 dm. longi, ubique densissime 
ferrugineo-pilosi. Stipule anguste. Folia breviter petiolata vel superiora 
sessilia, foliolis lanceolatis vel lineari-oblongis basi cuneatim angustatis 
3-6 cm. longis 1—-1°5 cm. latis, petiolo communi circ. 5 mm. longo pradita. 
Racemi breves, densiflori. Pedicelli cire. 2 mm. longi. Bractew lineari- 
lanceolate, pedicellum zquantes. Calycis tubus cire. 5 mm. longus, dentibus 
elongato-triangularibus. Vewillum circ. 15 mm. longum, unguiculatum. 
Ale cire. 15 mm. longe et 5 mm. late. Carina apice inflexa, 13-18 mm. 
longa. Legumen oblongo-ovoideum, circ. 3 cm. longum et 1°5 cm. crassum, 
densissime ferrugineo-pilosum. 

Asyssinia : Tigré, alt. 2200 m., Schimper! Hb. Mus. Brit. 

Gait Territory : Burgi, Riva No. 1338! Hb. Zurich. 

German Hast Arrica: Usambara, Kwa Msturza, Holst No. 8999! Hb. 
Berol., Hb. Kew.; Usambara, Buchwald No. 77! Hb. Berol. 


Subsp. C. vauipa, Baker in Kew. Bull. (1897) 253, pro sp. 

Frutex erectus. anu lignosi. Folia breviter petiolata. Legumina 
sessilia, dura, oblonga, oligosperma, nempe quam in typo seminibus pauci- 
oribus, et leguminibus brevioribus, seepius 18-20 mm. longa. 
ki. NyASALAND: Between Kondowe and Karonga, Whyte No. 373! Hb. Kew. ; 
Shire Highlands, Buchanan, 322! (1881), G. Adamson No. 280! Hb. Kew. ; 
Nyasaland, Buchanan No. 204! (1895), Kyimbila, Stolz:No. 283! Hb. Mus. 


Brit. : ce dee 
Congo Reaton: Kundelungu, Kassner No. 25734! Hb. Mus. Brit. 


136. CG. pacuNosemA, Stapf in Kew Bull. (1910) 329. 
C. lachnocarpa, Baker in Oliver, FI. Trop. Aten. 33, quoad Pl. Barter. 
Suffruticosa ad 2 m, alt. attingens. Caulis erectus, cinereo- vel fulvo- 
tomentosus. Stipule lineares, 3-5 mm. longee. Folia trifoliolata, foliolis 
intermediis oblongis vel oblongo-oblanceolatis 50-60 mm. longis 25-32 mm. 
latis, foliolis lateralibus inzequilateralibus 35-40 mm. longis, omnibus subtus 
cinereo-tomentosis, petiolo communi tomentoso ' 8-12 mm, longo Dias 
Flores majusculi, in racemos laxissimos pauciflores dispositi. Bp sclooly 
filiformes. Caly cinereo- vel fulvo-tomentosus, 12-18 mm. longus, laciniis 
lanceolatis. Veailéum externe tomentosum, cum ungue circ. 24 mm. longum. 
Ale oblonge, circ. 21 mm. longz et 7-8 mm. late. Carina eae 
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‘dorso rotundata, cum unguibus 20-22 mm. longa. Ovariwm oblongum, 
hirsutum. Legumen cylindricum, obtusum, cire. 25 mm. longum, dense 
ferrugineo-tomentosum. 

Lrperia: Kakatown, Whyte! Hb. Kew. 

Togo : Schroeder No. 81! Hb. Berol. 

Nigeria: Nupe, Barter No. 920! Hb. Kew. 

Cameroons: Duka, Ledermann No. 3627! Hb. Berol. 


Series 5. Flores majusculi, in racemos laxiusculos dispositi. Carina dorso 
rotundata, apice acuta, in toto 20-22 mm. longa. Stipule subnulle. 
Ovarium lineari-oblongum, stipitatum. Frutex. 


137. C. raspuLaris, Bak. jil., sp. nov. 

Frutex 15-2 m. altus, ramosus, ramulis teretibus puberulis. Folia 
trifoliolata, foliolis oblongo-obovatis vel cuneato-obovatis 40-70 mm. longis 
20-33 mm. latis petiolulatis subtus pilis brevibus conspersis, petiolo communi 
30-60 mm. longo suffulta. Flores majusculi, in racemos dispositi. Bractew 
anguste.  Pedicelli bibracteolati. Calyx extus pubescens; tubus cire. 
5 mm. longus, dentibus lanceolatis circ. 6 mm. longis. Vewillum calyce 
2-plo longius, supra unguem bicallosum. Ale oblongee. Carina subfaleata. 
Ovarium pubescens, lineari-oblongum, stipitatum. 

NyasaLtanp: Nyika Plateau, A. Whyte! Hb. Kew., alt. 2000-2300 
metres. 

A shrub allied to C. striata, DC., with racemes of rather large flowers, and 
bibracteolate pedicels, and a carina rounded on the back, .20-22 mm. long. 


Series 6. Flores majusculi in racemos laxos et plurifloros dispositi. Carina 
dorso angulo recto curvata inde in rostrum rectum: sensim attenuata. 
Legumen stipitatum, oblongum vel oblongo-oviforme. Fruticosus. 


138. C. macrocarPa, . Meyer, Comm. 24 (1835) ; Harvey in Harvey & 
Sonder, Fl. Cap. 11. 45. 
Fruticosus. Stipule minute. Folia trifoliolata, foliolis obovatis 15-30 mm. 
longis 9-15 mm. latis superne glabris subtus minute pubescentibus, petiolo 
4 q . a = . te . 
communi 20-45 mm. longo suffulta. lores mediocres vel majusculi, in 
racemos laxos plurifloros dispositi. Bractew angustee.  Calycis segmenta 
lanceolata tubo triplo longiora. Vewillum apice mucronatum. Ale carina 
breviores. Carina 14-20 mm. longa, apice in rostrum attenuata. Legumen 
magnum, oblongum, 5-9 cm. longum, glabrum vel pubescens, stipitatum 
ais ' A y 5 
stipite quam calyce longiore. 
Bas NS rens ; 92 [ pete sae S| 
NataL: (Grerrard No. 1723! Hb. Kew. ; Coast Land, Dr. Sutherland! 
; @ : jaty = cae LUO spain rp - x 
Hb. Kew. ; Distr. Alexandra, Rudatis No. 256! Hb. Kew. ; Friedenan, 
Rudatis | Hb. Berol. 


—a. =. 
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Karrraria : Marshy lands between the Omcomas and the Omblas, Drege ! 
Hb. Kew. 

Transvaal: Houtbosh, Rehmann No. 6257! Hb. Schinz; Schlechter 
No. 4763! Boschveld, Rehmann No. 5033! Hb. Turic. ; ; Pinaars River Berg, 
Schlechter No. 4210! between Shilouvane and Spelunka, Klein Leta 
River, Junod No. 1527! Hb. Schinz ; near Colenso, Schlechter No. 6893 
Hb. Turic. 


Series 7. Flores majusculi, in racemos plurifloros laterales dispositi. Carina 
falcata, 16-19 mm. longa. Stipule parvee, decidue. Legumen oblongo- 
oviforme, ad basin in stipitem attenuatum. Suffrutex. 


139. C. GomanEstTIANA, Schweinf. § Volkens, List de Pl. recolt. par Pr. 
Ghika Comanesti, 5 (1897). 

Ramosus. Rami ineano-pubescentes. Folia trifoliolata, foliolis ovatis 
vel suborbiculari-obovatis basi cuneatis 40-55 mm. longis 23-35 mm. latis, 
Junioribus pubescentibus, petiolo communi 50-60 mm. longo preedita. Racemi 
laterales, 6-10 cm. longi, pluriflori. Bractew lineares. Calyx totus 9-10 mm. 
longus, dentibus acutis. Vewillum striatum, 16-20 mm. longum, calyce 
subduplo longius. Ale oblongz, carina breviores. Carina calyce subduplo 
longior. Legumen multispermum, oblongo-oviforme, in toto cire. 35 mm, 
longum, pubescens. 

SoMALILAND : Near River Duri and the Burka region, Pr. Ghika Comanesti | ! 
Hb. Berol. ; Lower Sheikh, Major Thomson (dower only) No. 33! Hb. Kew. s 
Adda Gallah, James § Thrupp! Hb. Kew.; Arussi and Boran Country, 
Dereilsh, Drake-Brockman No. 96! Hb. Kew. 

A suffrutex with ovate or obovate leaflets, and rather large flowers. Pod 
oviform or oblong-oviform, shortly stipitate. 


Series 8. Flores majusculi, lutei, in racemos laxos dispositi. Carina dorso 
rotundata, 16-20 mm. longa. Stipule parve. Legumen magnum, 
oblongo-clavatum, breviter stipitatum, glabrum. [rutex erectus. 


140. C. Minpprarpu, Bak. fil. in Deutsche Zentral Afr. Exp. Band ii. 246 
(L911), 

Erectus, ramogus, sec cl. detectorem 1°5-2°0 m. alt. attingens. Stipule 
setacee, +4 mm. longer. Solia trifoliolata, foliolis oblongis vel ellipticis 
basi cuneatis 25-50 mm. longis 7-20 mm. latis subtus strigoso-pubescentibus, 
petiolo communi pubescente 20-35 mm. longo suffulta. lores aurei vel 
aurantiaci, mediocres vel majusculi. Bractew anguste, 3-4 mm. longe. 
Bracteole parvee, ad apicem pedicelli insert. Pedicelld floriferi 7-9 mm. 
longi, fructiferi 12-16 mm. longi. Calyw totus cire. 8°5 mm. longus ; tubus 
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circ. 5 mm. longus ; lobi 3°5 mm. longi. Veaillum cire. 16-17 mm. longum, 
flavum. Ale oblonge. Carina flava, dorso rotundata, 16-20 mm. longa. 
Legumen inflatum, multispermum, 5-5:5 cm. longum, 16-18 mm. latum, 
oblongo-clavatum, stipitatum, extus glabrum, stipite 6-8 mm. longo 
suffultum. 

German Hast Arrica: Kissenye, Ninagongo, Mildbraed No. 1301; 
N. O. Kiwa, J. Mildbraed No. 6518, Hb. Berol. ; “ Busch and Kraut Steppe ” 
on Lake Kalago south-east of Karisimbi at an altidude of 2300 metres. 


Series 9. Flores majusculi, in racemos laxos breves dispositi. Carina dorso 
rotundata, 16-21 mm. longa. Stipulee lineares. Bracteolee 2, conspicue, 
apicem versus pedicelli posites. Ovarium stipitatum. Legumen deest. 
Perennis vel suffruticosa. 


141. ©. Prrerwrrzi, Bak. jil., sp. nov. 

Caules herbacei, elongati, ramosi. Stipule lineares, circ. 2 mm. longe. 
Folia trifoliolata, foliolis anguste oblongis apice mucronulatis 15-30 mm. 
longis 40-80 mm. latis, petiolo 10-23 mm. longo suffulta. Flores majusculi, 
in racemos laxos dispositi. Pedicelli 4-10 mm. longi. Bractee angustee, 
lineares 5-7 mm. longee. Bracteole 2, +5 mm. longe, lineares, conspicue. 
Calyx totus 7-8 mm. longus, dentibus triangularibus acutis circ. 5 mm. 
longis. Veaillum 18-19 mm. longum, suborbiculari-obovatum. Alw ovato- 
oblonge, carina paullo longiores. Carina dorso rotundata, cire. 16-21 mm. 
longa. Ovarium-stipitatum, pubescens. Legumen deest. 

GERMAN Hast Arrica: Kilimatinde, Von Prittwite No. 116! alt. 1300 m., 
Hb. Berol. In flower, 2 Feb. 1904. 

The distinguishing features of this plant are :—The long branching her- 
baceous stems, the small stipules, the narrow leaflets, the very lax raceme of 


rather large flowers, the conspicuons bracteoles about 5 mm. long, the stipitate, 
pubescent ovary. 


Series 10. Flores majusculi, in racemos laxos 10-20-floros dispositi. Carina 
dorso angulo recto curvata inde in rostrum longum et rectum attenuata, 
in toto 15-20 mm. Jonga. Legumen sessile, oblongo-oviforme. 


142. C. Macautay”, Bak. fil., sp nov. 

Erectus ramosus, virgatus, longitudinaliter striatus, 40-50 cm. altus vel 
ultra. Stipule parvee, lineares. Folia trifoliolata, foliolis viridibus cuneato- 
oblongis intermediis paullo majoribus 30-55 mm. longis 10-12 mm. latis, 
petiolo communi 10-20 mm. longo instructa. Flores majusculi, pulcherrimi, 
laxe racemosi. Pedicelli bracteolati, post anthesin nutantes. Bractew lineares, 
pedicello breviores. Calyx 7-9 mm. longus, lobis triangularibus acutis. 
Vewxillum luteum, seepe 22-28 mm. longum. Ale vexillo breviores. Carina 
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15-20 mm. longa; rostrum rectum, gracile. Legumen sessile, oblongo 
oviforme, circ. 20 mm. longum. 
Norra Ruopesia : Near Mumbwa, Ms. Macaulay No. 758! Hb. Kew. 
A showy plant allied to C. spartioides, DC., in the Simplicifolize, but the 
leaves are all trifoliolate, the flowers are large, and the carina is 15-20 mm. 
long and bent at a right angle. 


Series 11. Flores mediocres vel majusculi, in racemos laxos et seepius elongatos 
et multifloros dispositi. Carina dorso genuflexa, vel rotundata. Vexillum 
eleganter lineolatum. Stipule minute vel 0. Legumina sessilia vel 
brevissime stipitata, oblonga vel oblongo-cylindrica. Herbee erecte, 
oligophylle vel suffrutices. 


143. C. ocurotEvoa, G. Don, Gen. Syst. ii. 138 (1832) ; Hook. fil. et Benth. 
Fil. Nig. 291. ; 

Caulis erectus, ramosus, oligophyllus. Stipule obsolete. Folia trifoliolata, 
lineari-lanceolatis acuminatis 40-95 mm. longis 5-11 mm. latis subtus pilis 
obtectis, petiolo communi circ. 20-37 mm. longo instructa. Racemus termi- 
nalis, pauciflorus. Calyx campanulatus, dentibus brevibus. Veaillum carina 
paullo brevius, apice mucronatum. Ale apice obtuse, carina breviores. 
Carina dorso genuflexa, apice in rostrum acutum et patens attenuata, cire. 
15-17 mm. longum. Legumen oblongo-cylindricum, 28-30 mm. longum. 

Sr. Toomas: Don! Hb. Mus. Brit. 

Don states this is a shrubby, erect plant, with cream-coloured flowers. 


144, C.inrerMepiA, Kotschy in Sitzungsb. Akad. Wien (1864) 362, t.3 ; Baker 
in Oliver, Fl. Trop. Afr. ii. 37 ; Hiern, Cat. Welw. Afr. Pl. i. 203. 
C. lanceolata, Th. & H. Durand, Sylloge Fl. Congo, 124, pro parte. 
Annua vel perennis ad C. ochroleucam, Don, valde accedens. Caulis elatus, 
oligophyllus, sparse ramosus. Rami subglabri, teretes. Stipule 0. Folia 
trifoliolata, angusta, foliolis supra glabris 15-60 mm. longis 5-12 mm. 
latis, petiolo communi 10-30 mm. longo suffulta. lores mediocres vel 
majusculi, in racemos seepius elongatos et laxos dispositi. Bractew anguste, 
parve. Bracteole anguste. Calyx adpresse pilosus ; lacinie lanceolato- 
subulate. Vewxillum ovatum vel ovale, apice acutum, eleganter lineolatum, 
16-20 mm. longum. Carina dorso genuflexa, apice in rostrum acutum et 
patens attenuata, sub lente ad marginem pube tenuissima ornata. Legumen 
polyspermum, oblongo-cylindricum vel cylindricum, 30-45 mm. longum. 
Srzrra Leone: Boundary Commission, Layah, Scott Elliot No. 4483! 
Hb. Mus. Brit. j 
Liserta: Whyte! Hb. Kew. 
Lagos: Millen! Hb. Kew. 
Nigeria: Sokoto Prov., Dalziel No. 339! Hb. Kew. 
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Frencu Eevuatortat Arrica: Korbo, Chevalier! Hb. Mus. Paris; Chari 
Central, Chevalier No. 8954! Hb. Mus. Paris. 

Dsuruanp : Seriba Ghattas, Schweinfurth No. 2320! Hb. Kew. 

British East Arrica: Elgon District, Sir Evan James! Hb. Kew. 

Uaanpa: Gondokoro, role nan No. 90 ! ! Unjoro, Speke § Grant! 
Buddu, Dawe No. 123! Hb. Kew. 

Congo Reeion: Dewevre No. 601! Hb. Brux.; Cabra No. 30! Hb. 
Brux. 

Aneota: Golungo Alto, Welwitsch Nos. 1956! 1985! Hb. Mus. Brit. ; 
Pungo Andongo, Mechow No. 106! Hb. Turic.; Angola, Monteiro! Hb. 
Kew. ; Kutsi and Kuhi, Bawm No. 876! Ub. Berol., ete. 

German Hast Arrica: Kilimanjaro, Volkens No. 6526! Hb. Berol. ; 
Msilala, Hannington! Hb. Kew. ; Ugueno, Volkens No. 526! Hb. Berol. ; 
Tabora, Stuhlmann No. 580! Hb. Schweinf. 

NyasaLanp: Lower Plateau, Lake Nyasa, Thomson! Hb. Kew. 

Ruopesia: Mazoe, F. Kyles No. 274! Hb. Mus. Brit. 


Var. nov. PARVIFLORA, Bak. il. 

Suffrutex erectus, ramosus, pubescens. Stipule subnulle. Foliola oblonga 
vel lineari-oblonga. lores quam in typo minores. Calyx extus pabesesue 
tubo oblique campanulato circ. 2°5 mm. longo, dentibus cire. 1°5 mm. longis. 
Veaillum luteum, lineis purpureis percursum, 11-12 mm. longum, cire. 10 mm. 
latum. Carina dorso genufiexa, in sicco lutea, cire.13 mm.longa. Legumen 
subsessile, cylindricum, 20-25 mm. longum. 

British East ArricA: Kitui in Ukamba, Hildebrandt No. 2802! Hb. 
Berol., ete. ; Mombasa, English Point, Thomas No. 22! Hb. Berol. 


Var. ABYSSINICA, Taubert ex Engl. in Abhandl. Preuss. Akad. Wiss. 
1891 (1892) 247. 

Erectus. Folia trifoliolata, foliolis ellipticis vel oblongo-ellipticis 50- 
65 mm. longis 15-26 mm. latis, petiolo communi 20-26 mm. longo predita. 
Flores majusculi, in racemos elongatos dispositi. Carina cymbeeformis, 
circ. 20 mm. longa. Legumen subcylindricum, apicem versus leviter 
_curvatum., 


Axysstnia : Ifak, Schimper (1863-68) No. 1526! Hb. Mus. Brit., ete. 


This plant is sometimes found in herbaria named C. tigrensis, Baker, but 


it differs from this species in many points. 


Forma nov. LatiroLia, Bak. fil. 
Foliola majora, 9-14 cm. longa, 3-4'5 cm. lata. 
Tocgotanp : Kersting No. A494! Hb. Berol. 
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Forma sericocaLyx, Vaubert in Herb. Berol. pro var. 
Calyw sericeo-hirtus. Carina 15-17 mm. longa. 
Hasr Arrica: Fischer No. 227! Hb. Berol. 
German Easr Arrica : Mpororo, Stuhlmann No. 2085! Hb. Schweinf. 
Nyasatanp : 8.W. Nyasa, Utundue, Stuhlmann No. 3475! Hb. Schweinf. 


145. 0. BrevipENs, Benth. in Hook. Lond. Journ. Bot. ii. (1843) 585 ; Baker 
m Oliver, Fl. Trop. Afr. ii. 37. 

Flerbacea, erecta, striata, fere glabra. Stipule minute vel 0. Folia tri- 
foliolata, foliolis linearibus superne glabris intermediis 50-80 mm. longis 
7-9 mm. latis, petiolo communi cire. 6-17 mm. longo predita. Flores 
mediocres, in racemos paucifloros dispositi. Bractew lineares, minute, pedi- 
cellis 8-4 mm. longis. Calycis tubus oblique campanulatus, glaber, in toto 
circ. 4—4°5 mm. longus, dentibus brevibus. Vewéllwm suborbiculari-obovatum, 
16-18 mm. longum. Carina dorso genuflexa, cire. 20 mm. longa. Legumen 
sessile, cylindricum, cire. 45 mm. longum, polyspermum. 

Supan : Nubia, Kingdom of Fazokal, Kotschy No. 424! Hb. Kew. 

The racemes are few-flowered, and the calyx-teeth are very short. 


146. C. cANNABINA, Schweinf. MS. in Herb. Berol. 
C. intermedia, Schweinf. Fl. Gallabat, non Kotschy. 

Caulis erectus, sulcatus, elatus, deorsum glabriusculus, sursum pubescens. 
Stipule subnulle. Folia trifoliolata, foliolis membranaceis oblongis vel 
oblongo-ellipticis basi cuneatis apice mucronatis 50-110 mm. longis 10-33 mm. 
latis supra glabris vel glabriusculis subtus griseo-viridibus, petiolo communi 
20-35 mm. longo preedita. Flores majusculi in racemos multifloros dispositi. 
Bractee bracteoleque lineares. Calyx totus 5-7 mm. longus. Vellum in 
sicco luteum, + 20mm. longum. Alw carina breviores.” Carina naviculari- 
formis, apice in rostrum attenuata, cire. 20 mm. longa. Legumen oblongo- 
eylindricum, 40-55 mm. longum, 13-20 mm. latum, demum glabrum. 

AByssIniaA : Gallabat, Schweinfurth No. 1880! Hb. Mus. Brit., etc. 

DsurLAND: Schweinfurth No. 2435! Hb. Kew. No. 2495! Hb. Schweinf. 

BonGoLann : Schweinfurth No. 2751! Hb. Kew. 

NIAMNIAMLAND : Schweinfurth No. 3087! Hb, Schweinf. 

Ledermann No. 5369 is perhaps a form. Erect, 1:0-1'8 met. tall. 

Flowers golden. Standard with wine-red lines. 


147. C. pURPUREO-LINEATA, Bak. fil., sp. nov. 

Suffrutez erectus, robustus, virgatus, striatus, sec. el. detectorem 0*6-1°5 
met. alt. Stipule subnulle. Folia trifoliolata, foliolis oblongo-ellipticis vel 
oblanceolatis vel oblanceolato-ellipticis 15-55 mm. longis 6-16. mm. latis 
subtus pubescentibus, petiolo communi pubescente 10-25 mm. longo preedita. 
Flores majusculi, in racemum terminale elongatum dispositi. Bractew bracteo- 
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leeque parvee, bracteolis ad basin calycis adnatis. Pedicellr 2-4 mm. longi. 
Calyx extus pubescens, totus 6-9 mm. longus, dentibus acutis 4-4°5 mm. 
longis. Vewillwm in sicco flavum, insigniter et eleganter brunneo-striatum, 
cire. 19 mm. longum. Ale oblongz, flavee, circ. 18 mm. longe. Carina 
dorso rotundata, in toto cire. 20 mm. longa lineis atro-purpureis notata, faicata 
vel subfaleata, ungue circ. 5-6 mm. longo instructa. Ovarium lineare 
distincte stipitatum. Legumen deest. 

Brivish Easr Arrica: Mau Escarpment, Guy Baker No. 120! Ob. 
Berol. Common in Mau Grassland and edges of forest. Hscarpment, 
F. Thomas No. 73! Hb. Berol. In flower 11 Feb. 1902. 

Allied to C. cannabina, Schweinf., from which it differs in the much larger 
wings. The racemes often reach 35 cm. in length ; the carina is about 20 mm. 
long, with dark purple lines. 


Sussect. 2. MEDIOCRIFLORA. 


Stipulee parvee vel angustee vel obsolete. Flores mediocres, seepius in 
racemos dispositi. Carina seepius 11-15 mm. vel rarissime 18 mm. longa. 


(C. Schumanniana, cf. pp. 315, 350; C, lanceolata, cf. p. 343.) 


CLAVIS SPECIERUM. 


1, Carina dorso angulo recto curvata inde in rostrum longum vel 


longiusculum attenuata .......... ARE enHMBC eS Co Oer 2 
Carina dorso rotundata, seepe falcata vel subfaleata .......... 15 
PEN Clemisy, aMUGANGE, G5 ooGonaGonooecanuncone FACED oIaic 3 
Racemi laxi, pauciflori ........ OAS Epo. BORDUSHGoncesacKe 4 
Racemi laxi,. pluriflori...¢ 2.700 s kana ers ee ee eee 9 
Racemi laxi, multiflori, elongati................ Sty o sroste is ieeas 12 
3. Legumen oblongum, angulatum, 11-14 mm. longum ,......... bagamoyoensis. 
Legumen oblongum, cum stipite 20-23 mm. longum ........ .. wwantulensis. 
4, Carina 7-9 mm. longa ..... aia'e ahecaueraebers) state’ sveteroheceatete enters .. Grantiana. 
Carina 9-15 mm. longa ......... ns eoniostariene Mot TOIOD.O Bok 5 
5, Species intertropicales..:2....- awa. ss. N6GorccbncCosMahoc 6 
Species austro-occidentales................ AP aI IAC mraihont ose 7 
Species austro-orientales... 0's. > vaca ae ene aie tere no. 8 
6.  Foliola oblanceolata.......... rele. waa enap ones neucesl skenetaterige sete retars Forbesit. 
Foliola oblanceolata vel oblongo-obovata .............e. ee eee cespitosa. 
7.  Foliola oblonga. Planta hereroensis....... loiel aaregehense ove hacer ie Kurtit. 
Foliola angustissima. Vexillum carina brevius. Planta 
amboensis ...... Fa Oak auttiha RAMTR citi G ANA. O pian Homo po c paucifola. 
Foliola angustissima. Vexillum carina longius. Planta 
NAM AGUCHSIS Tani easter trons de Gtomen PS MAIS AOC EROS ot . Heidmannii. 
8.  Foliola oblongo-linearia vel lanceolata ................0005 .. distans. 
9." Carina'7-9 mm. longa "ies... 0k coe ee ee 10 


Carina 9-16 mm. longa te aia seled cs <1.) oe eee AUR oe al 


7 


10. 
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15. 


16 (a) 
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Foliola cuneato-obovata vel cuneato-oblonga. Planta inter- 
tropicalis 


Ripe Sn) sm) RENELSEIG) 16 ch cw .re) 1b wile: bel AO. 0 ThNS Te Tb ere) Siieitei tele este! t6/ss.8) ola. Ove 


Foliola cuneato-oblonga vel cuneato-elliptica. Planta delago- 
SOE 0 og BEN IS oe CRY grag a de a Saint <p ree 


Haliola Ghlonga.”’ Calyx pilosus,.......ccceeesssaceeee scene 
Foliola elliptica, lateralia conspicue minora. Calyx pubescens. . 
Foliola cuneato-obovata, Planta namaquensis .............. 
Foliola terminalia oblongo-cuneata, lateralia cuneato-obovata . 

Foliola oblonga vel lanceolato-eblonga. Planta rhodesiana .... 
Calycis lobi lati, abrupte in cuspidem attenuata 
Calycis lobi lanceolati vel triangulares ................0-0005 
Vexillum lineis purpureis eleganter notatum 
Vexillum luteum vel aureum 


i ry 


COS 0 OF Oo oOncms Catan aC 


Foliola oblongo-ovata vel obovata, Species intertropicalis ... . 
Foliola cuneato-oblonga. Species intertropicalis 
Foliola lineari-oblonga. Species hereroensis 
Racemi laxi, pauciflori 
Racemi laxi, pluriflori 
a commas ini) bitlott metre tars cease tects amet e nts <s 
Racemi densi, breves, Carina in sicco purpurea 
Racemi densi vel densiusculi, mediocres ............0.000 005 
Flores apicem versus pedunculorum 2-5 ageregati .......... 
Cinerea vel fusco-tomentosa. Foliola obovata vel elliptica. 
CarimeanlOomnm:, LOng a mrgtetta sites ese ovals oe ae sive dicue ont aye 
Molliter hirta. Foliola obovata. Carina 10-12 mm. longa 
Glabrze vel pubescentes, rarius sursum tomentosze 
Species natalensis. Foliola elliptica vel ovata .............. 
Species austro-occidentalis et centralis ...........-.. cece cues 
Ema CeRINVOLUPOPICALCS scr tos o/h. cis <2 '< + 6 Se s\ein.s pla sin =a ota anal 
SHCEES CECI EMME? 467, on.cHin oboe omenbanlebing daonnnnd noma 
Species abyssinica. Carina falcata, 18-15 mm. longa ........ 
Foliola oblongo-lanceolata. Carina 10-11 mm. longa ........ 


eve 66% @ Cece ve oe 
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Foliola herbacea, ovata vel elliptica. Carina 10-12 mm. longa. 


Foliola coriacea, oblonga vel elliptica. Carina 11-14 mm. longa. 
Foliola ovata vel oblonga. Carina 7-9 mm. longa............ 
Calyx seepius 14-16 mm. longus.............-. peehinceoP ev Nae 
Calyx DYCVIOLs .. 0. cc cee es eweneesoecene Fekn dea rion 
Sericese vel sericeo-hirte vel pilis longis obtecte ............ 
Glabree vel pubescentes ......0002. se eee ence ececneveeseece 
Species austro-occidentales .......-. sce eee ee eect reece ees 
Species intertropicales ........cseee seer eee e cere eet e ence ees 
Sericea. Legumen 18-25 mm. longum. Planta hereroensis 
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senegalensis. 


Junodiana. 
oocarpa. 
laburnoides. 
Pearsonit, 
virgulata, 
Jlavicarinata. 
platysepala, 
13 
vogelioides. 
14. 
africana. 
maaillaris. 
qurea. 
16 
21 
iil 
albicaulis. 
ay) 
obscura. 


griseofusca. 
mollis. 

Gi 
natalensis. 

18 

19 

20 
pallida. 
Barnabassti. 
Doniana. 
amoena. 
cyanea. 
mauensis. 

22 


25 
colorata. 


Sericeo-hirta. Legumen 25-30 mm. longa. Planta namaquensis erecta. 


Legumen sepius 25-35 mm. longum ....... sees eee ee eee 
Legumen cire. 15 mm. longum ....-.+ +e eee e crete eee ees 


26 (a) Foliola oblonga vel oblongo-lanceolata. Racemi 12-18-flori .. 


() 
(¢) 


Foliola obovata vel oblongo-obovata. Racemi 3-12-flori. 
Vexillum extus cupreo-rubrum ... 0.6... eee eee e ee eee eee 
Foliola obovata. Racemi 9-20-flori. Vexillum extus cinna- 
PUOULOUL 9 ot ware oi the y v.n s.cie wer'o ee woinie oie Koa an ev aisle 9s 


tncana. 
emarginella. 
Lotononis. 


versicolor. 


glaucifolia. 
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(d) Foliola obovata vel elliptica. Vexillum extus luteum. Carina 


L114 mm, longa .... 2, cece pee teerercerer ects caserees argy’@ea. 
(e) Foliola cuneato-obovata. Vexillum extus lineis brumneis - 
notatum. Carina 10-12 mm. longa ................++++5: Pearsoni. 
(f) Foliola anguste oblonga. Carina 10-11 mm. longa lineis ; 
purpureis notatum . 2... eee ee eee ee eee ee steed aeee eae 
97. Flores saturate rosei. Species australis ...............+..-- purpurea. 
Flores lutei vel flavi vel ccerulei, interdum lineati. 28 
DE edie bol ner Abe Miner ome oc Ho bGeB Uk E00 50 Shon 29 ' 
Foliola 5, rarius 3. Carina 11-15 mam. longa ............+-.- cleonufolia. 
99; > =Carina 10-12 mm longa sce» lei eotia e's oe ne ncon eee 30 
Carina 13-15 vel rarius 16 mm. longa ..........--..++.+--:- dl 
30 (a) Foliola elliptica vel ovata. Herbacea............--..-+.--: Nicholsonit. 
(6) Foliola obovata vel oblongo-obovata. Suffruticosa .......... striata. 
(ep Boholaobovata. oe biruticosa mrrmiierie aetiset tment ltrs ears falcata. 
(d) Foliola oblonga vel lanceolata. Herbacea ..............%-.. Lotononis. 
(e) Foliola obovata vel cuneato-elliptica. Legumen stipitata .... argyrea. 
(7) Foliola linearia vel lineari-lanceolata ............... «+++. longithyrsa. 
(g) Foliola elliptica vel ovata. Bracteze 6-10 mm. longe ........ Keilit. 


(h) Foliola elliptica vel anguste elliptica. Bractexe 3-4mm. long. wsaramoensis. 


31 (a) Foliola elliptico-oblonga vel oblonga. Flores lutei .......... zanzibaricd. 
(0) Foliola oblonga vel oblongo-elliptica. Flores striati.......... Rogerstt. 
(c) Foliola obovata vel oblongo-oboyata. Flores striati.......... striata. 
(d) Foliola lanceolata. Stipule 17-20 mm. longe .............. longrfoliolata. 
(e) Foliola lanceolata vel lineari-lanceolata. Stipule vix 10mm. recta, subsp. 
LOMB inn 2S: levenevestue heck slaoe MEAIe eae aslo MANE ote ene Avo tose bonnterelos sumplex. 
(f) Foliola ovata vel obovata. Petioli 1-2 cm. longi ............ recta. 
(g) Foliola ovato-oblonga vel elliptico-oblonga. Petioli 4-6 cm. 
Lomg hs ai)s ea buses eit ow d pie Ree Renee te Coe eee Muntzner?. 
32. Procumbens. Griseo-sericea. Carina 12-13 mm. longa ...... protensa. 
Erecta vel suberecta. _Carina 10-14 mm. longa.............. 33 
33 (a) Canescenti-tomentosa. FF oliola ovalia vel suborbiculari-obovata Deflersii. 
(5) Ferrugine-tomentosa. Folioli orbiculari-obovata ............ trifoliolata. 
(c) Pubescens. Foliola obovata vel elliptico-obovata ............ obovata. 
(d) Pilis griseis plus minus vestita. Foliola limearia ............ Kirkii. 
(e) Pilis griseis plus minus vestita. Foliola obovata vel obovato- 
ODIONEA Se. Mamata sen een RE Oe eI OS toi CECE strvata, 
(f) Pubescens. Foliola oblonga vel oblongo-elliptica. Carina 
BEOVIOL 2-25 55 eee eit ey tee cham aR Teie oe ora eee Oreadum. 


Series 12. Flores mediocres, in. racemos densos et multifloros dispositi. 
Carina dorso angulo recto curvata inde in rostrum rectum attenuata, 


in toto 10-12 mm. longa. Stipule parve. Legumen oblongum, 
angulatum, sessile. 


148. C, BacAmoyornsis, Bak. il., sp. nov. 

Sufruticosa, erecta, ad C. globiferam, BH. Mey., accedens. Folia trifoliolata, 
foliolis ellipticis vel elliptico-obovatis 25-50 mm. longis 15-18 mm. latis 
glauco-viridibus, petiolo communi superne canaliculato 20-30 mm. longo 
suffulta. Racemi 5-12 cm. longi. Pedicelli 1-3 mm. longi. Calya extus 
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hirtus, cire. 5 mm, longus, dentibus lanceolatis acuminatis. Carina dorso 
angulo recto curvata, in toto 10-12 mm. longa. Legumen extus cinereo- 
pubescens, 11-14 mm. longum, 10-12-spermum, subtus fere carinatum, 
seminibus nigrescentibus reniformibus. 

GERMAN East AFRICA : Bagamoyo, Kirk! Hb. Kew. 

An erect suffrutex allied to C. globifera, B. Mey., but with quite different 
fruit. The pods are of a curious shape, flat on the top and almost keeled 
below, apiculate. 


Series 13. Flores lutei, mediocres, in racemos subdensos et multifloros 
dispositi. Carina dorso angulo fere recto curvata inde in rostrum rectum 
attenuata, 13-15 mm. longa. Stipule setaceee. Legumen oblongo- 
oviforme, breviter stipitatum. 


149. C. IVANTULENSIS, Welw. ex Baker in Oliver, Fl. Trop. Afr. ii. 26 (1871). 
Suffrutea erectus, ramesus, 0°6-1'3 m. alt., cinereo-pubescens. Stipule 
circ. 3 mm. longe. ola trifoliolata, foliolis oblongis vel ellipticis, 
_ 20-40 mm. longis 10-15 mm. latis, supremis minoribus apice obtusis, 
superne viridibus et glabris subtus glaucis et leviter griseo-sericeis, petiolo 
communi 17-34 mm. longo suffulta. Bractew persistentes, 3-4 mm. 
longee. Bracteole 2, ad apicem pedicelli filiformes, cire. 2 mm. longe. 
Calyx extus pubescens; tubus +4 mm. longus; lacinie lanceolate. 
Vewxillum circ. 12 mm. longum, obovatum. Ale circ. 12 mm. longe, 
unguiculate. Legumen cum stipite 20-23 mm. longum, extus pubescens. 

Ancota: Huilla, Welwitsch No. 1975! Hb. Mus, Brit.; Antunes § 
Dekindt No. 3171! Hb. Mus. Paris. 

A suffruticose plant with trifoliolate leaves, with elliptical or oblong 
leaflets ; the yellow flowers are in a somewhat lax raceme, the pod is oblong 
stipitate, the two filiform bracteoles at the apex of the pedicels are +2 mm. 
long. 

Specimens collected in German Hast Africa by Dr, 1. Jaeger No. 411 
and by Dr. G. Volkens at Saga in Usambara closely approach the above. 


Series 14. Flores mediocres, in racemos paucifloros vel multifloros dispositi. 
‘arina dorso angulata, +15 mm, longa. Stipule parvee. Legumen 
ellipsoideum, sessile. Suffrutex. 

150. C. ruavicartnata, Bak. fil. in Jown. Linn. Soc., Bot. xxxvii. (1906) 437, 

Caulis erectus, suffruticosus, virgatus, striatus, Mola trifoliolata, foliolis 
oblongis vel lanceolato-oblongis 20-40 mm. longis 7-16 mm. latis brevissime 
petiolulatis subtus strigoso-pubescentibus, petiolo communi 10-18 mm. longo 
instructa. Racemi laxi. Bractew parve. lores pedicellati, pedicellis 
tenuibus in medio bracteolatis. Calycis tubus campanulatus, segmentis 
lanceolatis acuminatis. Corolla calyeem excedens. Vewillum violaceum, 
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supra unguem insigniter bicallosum +15 mm. longum. /egumen 15-24 mm. 
longum. 

Sourn Ruopgsia: Islands of Zambesi nr. Victoria Falls, Miss Gibbs 
No. 168! Hb. Mus. Brit.; Rain Forest, Victoria Falls, C. Allen No. 31! 
Hb. Kew. ; near Victoria Falls, F. A. Rogers No. 5123! Hb. Kew. 

A plant from Huilla, Antunes No. 140 in Herb. Mus. Paris, is. very 
closely allied. 


Series 15. Flores mediocres, in racemos paucifloros et laxissimos dispositi. 
Carina dorso angulo recto curvata, hine in rostrum sensim attenuata, 
in toto 9-12 mm. longa. Stipule parvee. Legumina oviformia vel 
oblonga, sessilia vel brevissime stipitata. Annuee foliolis angustis. 


151. G. pavorroiia, Schinz in Viertelj. Nat. Ges. Ziirich, lii. (1907) 420. 

Annua oligophylla, ramosa, strigoso-sericeo-pubescens. ami suberecti 
vel erecto-patentes. Stipule parve, lineares. olea trifoliolata, foliolis 
linearibus sericeo-pubescentibus apice acutis inter mediis 15-25-45 mm. 
longis 2-4 mm. latis, lateralibus minoribus, petiolo communi 10-13 mm. 
longo suffulta. Flores aurei, mediocres, in racemos laxissimos 2—3-floros 
ispositi. Bractee lineares, +1°5 mm. longs. Pedicelli 3-5 mm. longi. 
Calyz 6 mm. longus, strigoso-pubescens ; lacinize anguste lanceolate, tubo 
longiores. Vellum extus pubescens, striatum, apice acutum, carina seepius 
brevius. Ale oblongs, carina conspicue breviores. Carina apice in rostrum 
longum et rectum sensim attenuata, in toto +12 mm. longa. Legumen 
oblongum, breviter stipitatum, circ. 10 mm. longum, pubescens.—Species ad 
C. cernuum, Schinz, accedens. 

AmBoLAND: Namakunde, Rautanen No. 553! Hb. Turie. ; Namakunde, 
Rautanen No. 24 Hb. Berol. 


An annual with narrow leaflets, very lax racemes, and few flowers. 


152, C. Herpmanntt, Schinz in Mém. Herb. Boiss. No. 1, 128 (1900). 
Annua, ¢ basi ramosa. Stipule circ. 1 mm, longs. Folia ieee 
foliolis linearibus apice acutis 10-20 mm. longis seepissime 1-2 mm. latis 
strigoso-pubescentibus, petiolo communi 3-7 mm. longo suffulta. Flores 
mediocres, in racemos laxissimos et paucifloros dispositi. Pedicelli cire. 
ts 7 a > CIP oa g 
3-4 mm. longi. Bractew circ. 1 mm. longee. Calyx totus 5-6 mm. longus ; 
18a 7 pm AAPINs r ‘y 4 © 1 
lacinie lanceolate. Vewillum carina longius, apice mucronatum. Ale 
carina breviores. Carina cymbeformis, circ. 9-11 mm. longa. 
oviformia, circ. 10 mm. longa, brevissime stipitata. 
1 a f . ay ~ a nf 
GREAT NAMAQUALAND: Rehoboth, Dr. Fleck No. 448! Hb. Turic. ; 
Gr. Barmen, Dinter No. 525! Hb. Turic. 
A copiously branched plant, with small stipules, narrow leaves, a lax 
raceme of few flowers, and egg-shaped pods, 


Legumina 
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Series 16. Flores mediocres, in racemos laxos dispositi. Carina dorso angulo 
recto curvata inde in rostrum rectum sensim attenuata, in toto circ. 
10-11 mm. longa. Stipulse parvee, setacese, 2-3 mm. longee. Legumina 
oblonga, glabra, sessilia, lateraliter subeompressum. 


153. C. casprrosa, Baker in Kew Bull. (1897) 252. 

Radix lignosa. Caules plures, herbacei, flexuosi, ceespitosi, 15-30 em. 
longi ex eadem radice orti, plus minusve angulati, pubescentes. Folia tri- 
foliolata, foliolis oblanceolatis obtusis vel oblongo-obovatis basi cuneatis 
10-26 mm. longis 5-7 mm. latis viridibus, petiolo communi 2-4 mm. longo 
instructa. lores pedicellati. Bractew ad basin pedicelli posite, anguste, 
3 mm. longe. Calyx totus 5-6 mm. longus; lacinize lanceolate tubo 
longiores. Vewillwm calyce longius, suborbiculari-obovatum, dorso glabrum. 
Ale oblong. Carina aurantiaca, calyce duplo longior. Legumen oligo- 
spermum, 10-11 mm. longum, apice mucronatum, durum. 

NyasaLanp: Mt. Zomba, Whyte !; Mt. Malosa, alt. 1300-2000 m., Whyte ! 
Hb. Kew. 

Hasily distinguished by the glabrous, sessile, hard, few-seeded, somewhat 
laterally compressed pod 10-11 mm. long. 


Series 17. Flores mediocres, lutei, in racemos laxos elongatos dispositi. 
‘arina dorso angulo fere recto curvata inde in rostrum rectum attenuata, 
in toto circ. 14-16 mm. longa. Stipulee parvee, setaceze. Legumen 


obovato-globosum, stipitatum. 


154. C. aura, Dinter MS. in Herb. Berol. 

Ferba ramosa, puberula, usque ad 1°5 m. alt. attingens. Vola tri- 
foliolata, foliolis lineari-oblongis 25-40 mm. longis 4-8 mm. latis glauco- 
viridibus subtus strigoso-pubescentibus, petiolo communi 12-20 mm. longo 
suffulta. Flores in racemos 6-18 cm. longos laxe multifloros dispositi. 
Racemi cire. 5-20-flori. Bractee lineares. Bracteole ad basin calycis 
adnate, circ. 15 mm. longe. Calycis tubus oblique campanulatus, dentibus 
trianguli-lanceolatis acutis; calyx totus circ. 6 iii longus. Veaillum 
ealyce subtriplo longius, cire. 15-16 mm. longum. Carina dorso angulata. 
Legumen inflatum, cum stipite usque ad 15 mm. longum, pubescens, circ. 
6-spermum.—Ad C. argyream, Welw., accedens. 

Hererotann: Okahandja, Dinter No. 524! Hbb. Berol., Turic. 

Allied also to C. globifera, E. Mey. The racemes are long and lax, 
the flowers yellow, the keel curved at a right angle with a long straight 
rostrum, the pod 11-12 mm. long, the stipe +4 mm, long. 
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Series 18. Flores mediocres, in racemos multifloros elongatos laxos dispositi. 
Carina dorso angulo recto curvata inde in rostrum rectum curvata 
attenuata circ. 11 mm. longa. Stipule parvee. Legumina ignota. 


155. C. voaEtioipEs, Bak. jil., sp.nov. — 

Caulis erectus, striatus, ramosus.  Stipule parvee. Folia trifoliolata, 
foliolis linearibus, foliolis superioribus solum mihi obviis 15-55 mm. longis 
1:5-3°5 mm. latis superne glabris, petiolulis pubescentibus 1:0-1°5 mm. 
longis, petiolo communi 10-16 mm. longo suffulta. Flores mediocres iis 
C. Vogelii, Benth., subsimiles, in racemos elongatos dispositi. Bractew 
parves.  Bracteole minute, apicem versus pedicelli posites. Pedicelli 
graciles, 3-4 mm. longi. Calyx totus 4:°5-5:0 mm. longus, dentibus 
acutis. Vewillum in sicco lineis purpureis striatum, 12-14 mm. longum. 
Ale oblong, carinze subzequilonge. Ovarium lineari-oblongum, cire. 5 mm. 
longum. Legumen deest. 

German Hast Arrica: Ussukuma, Muay Dr. Stuhlmann (Expedition 
Emin Pascha) No. 4675! Hb. Berol. 

This plant has very similar flowers to C. Vogeli, Benth., in the Simplici- 
folie. The chief characteristics are the erect stem, the very narrow leaflets, 
the very long, lax racemes 20-30 cm. or more, many-flowered, with pedicels 
3-4 mm. long, and the striate corolla. 

A closely allied plant, which is 1°0-1°5 m. high, was collected by Dr. Engler 
at Nakuru, British East Africa, No. 2055. The pod, 40-45 mm. long, is 


oblong-clavate, glabrous, narrowing at the base into a short stipe. 


Series 19. [lores lutei, in racemos laxos nune breves nunc elongatos dispositi. 
Carina dorso angulo recto curvata, inde in rostrum rectum et longius- 
‘ 1 is a Ay: 4 
culum attenuata, in toto 7-15 mm. longa. Stipulee parvee. Legumina 
oviformia, breviter stipitata vel sessilia. Herbse vel suffrutices. 


156. C. MAXILLARIS, Klotzsch in Peters’s Mossamb., Bot. 58 (1862) ; Bakerin 
Oliver, Fl. Trop. Afr. ii. 30. , 
C. carinata, Steud. in Herb. Schimp. No. 772. 
C’. karongensis, Baker in Kew Bull. (1897) 252 
Suffruticosa, erecta, sparse ramosa. Stipule brevissime subulate. Folia 
trifoliolata, foliolis cuneato-oblongis 20-30 mm. longis 5-10 mm. latis 
supra viridibus glabris subtus glaucis pubescentibus, petiolo communi 
10-20 mm. longe preedita. Flores in racemos 10-30 em. longos dispositi 
Bractew subulate. Calyx quinquefidus, pubescens, laeiniis lanceolatis acutis. 
Vexillum extus pubescens. Alw glabree. Carina glabra 10-13 mm. longa. 
Legumen oblongo-obovatum, puberulum, 5-7-spermum. 
NIGERIA ; Ratacum District, Dalziel No. 12! Hb. Kew. 


So” Te poe we ie ans 2 ‘ 
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Supan: White Nile, Schweinfurth No. 1028 ! Hb. Schweinf., etc. ; Gebel 
el Ain, Dr. P/und No. 110! Hb. Schweinf. ; West Kovieren: Dr, Pfund 
No. 111! Hb. Schweinf. ; Kor dofan, Dr. fond No. 112! Hb. Schweinf. ; 
Between El Obeid and Malbes, Dr. Pfund No. 108 ! Hb. Schweinf. 

Axyssini1a : Near Gerasecca, Schimper (1838) No. 772! Hb. Kew., etc. ; 
Schimper (1854) No. 167! Hb. Kew. 

Gerrmay Hast Arrica: Dar-es-Salam, Holtz No. 200a! Hb. Berol. 

Nyasatanp : Between Kondowe and Karonga, Whyte! Hb. Kew. 

Porrucurse East Arrica: Cabaceira, Dr. Peters! Hb. Berol. 

Ruopesia : Boruma, Menyharth ! Hb. Schinz. 

Dr. Chiovenda, in Ann. Ist. Bot. Roma, viii. p. 400, considers Schimper 
No. 772 to be C. cylindrica, A. Rich. ; but according to material kindly lent 
to me from Paris, this species and C. tégrensis, Baker, are synonymous and 
quite distinct from C. mavillaris, Klotzsch. 


157. C. vircuLata, Klotzsch in Peters’s Mossamb., Bot. 56 (1862). 
C. virgatula, Baker in Oliver, Fl. Trop. Afr. ii. 30. 

Suffruticosa, virgata, puberula, ramosissima.  Stipule parve. Folia 
trifoliolata, ab congeneribus differt foliolis angustioribus cuneato-oblongis, 
foliolis terminalibus 12-20 mm. longis 3°5-5 mm. latis lateralibus cuneato- 
obovatis minoribus, petiolo communi 3-5 mm. longo preedita. lores in 
racemos laxos dispositi et in axillis foliorum supremorum. Calya pubescens ; 
laciniz lanceolate. Vewillum extus pubescens. Carina dorso angulo recto 
curvata, inde in rostrum rectum attenuata, in toto 8-10 mm. longa. Legumen 
obovatum, puberulum, 4—5-spermum. 

Portuguese Hast Arrica: Various collectors. 


158. C. sENEGALENSIS, Bacle in DC. Prod. ii. 133 (1825); Guill. & Perr. Fl. 
Seneg. Tent. 165 ; Benth. in Hook. Lond. Journ. Bot. ii. 582; Baker 
m Oliver, Fl. Trop. Afr. ii. 31 ; Hiern, Cat. Welw. Afr. Pl. i. 202. 
C. gracilis, Perr. in litt. 
C. uncinella, Pers., y. senegalensis, Pers. Ench. ii. 285 (1807). 

Herba erecta vel prostrata. Caulis herbaceus, 3-6 dm. altus, basi glaber, 
apicem versus pubescens, ramosissimus. Stipule minime, deciduze, subulatee, 
Folia trifoliolata, foliolis cuneato-oblongis vel cuneato-oblongo-obovatis. in 
forma typica 10-32 mm. longis 6-15 mm. latis superne glabriusculis subtus 
leviter pubescentibus, petiolo 9-25 mm. longo suftulta. lores in forma 
typica parviusculi, in racemos laxos 9-15 cm. longos dispositi. Bractee ad 
basin pedicelli parvee, lineares. Bracteolw ad basin calycis parve. Calyw 
pubescens, dentibus lanceolatis. Vevillum intense flavum. Ale flavee. 
Carina vexillo longior, 7-9 mm. longa. Legumen oblongo-obovoideum, 
sessile, 8°14 mm, longum, pubescens, 8~12-spermum, pendulum. 

SpnecampBia : Perrottet No. 165! Hb. Mus. Paris, type. 

LINN. JOURN.—BOTANY, VOL. XLII. z, 
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The true C. senegalensis, Bacle, has a lax raceme of rather small flowers, 
and is very widely distributed in Tropical Africa, more especially in Senegal 
and in Abyssinia. 


Var. MACILENTA, Chiov. in Ann. Ist. Bot. Roma, viii. (1903) 82. 
C. maetlenta, Delile, Cent. Pl. Afr. t. 3. f. 2. ; 
Caulis firmior. Folia majora. lores majores. Legumina 8-10 mm. 
longa. 
Supan: Nubia, Kotschy No. 24! Hb. Kew., ete. : 
Erirrea ; Schweinfurth § Riva No. 650! (sub nom. C. lupinoides, Hochst.) 
Hb. Kew. 
This variety has larger flowers than the type. It is very closely allied to 
the following variety, but has rather smaller flowers and smaller pods. 


Var. CARINATA, Steud. Unio Iter. No. 519 non No. 772, pro sp. 
C. remotiflora, Hochst. in Pl. Schimp. No. 2266. 

Annua, ramosa. lia trifoliolata, foliolis ellipticis vel oblongo-ellipticis 
intermediis majoribus 15-30 mm. longis 4-10 mm. latis. Flores quam in typo 
majores. Racemi laxi, 3-13 em. longi, quam racemi C. mazillaris, Klotzsch, 
breviores. Calycis tubus laciniis brevior. Carina dorso angulata, 11- 
13 mm. longa. Legumina oviformia, pubescentia, sessilia, 10-11 mm. longa, 
pendula. 

Eritrea : Keren, Stewdner No. 51! Hb. Kew. 

Axyssinta: Near Dochli, Schimper No. 519! Hb. Mus. Brit. ; Agow, 
Schimper No. 2266! Hb. Kew. 

This variety is intermediate between C. senegalensis, Bacle, and C. maail- 
laris, Klotzsch. Schweinfurth No. 233 distributed as C. remot/flora, Hochst., 
is quite distinct. It differs both in the shape of the leaves and in the pods. 

The racemes in var. carinata are 3-13 cm. long, shorter than in C. mawil- 
laris, the calyx is +6 mm. long. 


Var. SANGUINOLENTA, Chiov, in Ann. Ist. Bot. Roma, viii. (1903) 399. 
Corolle utes, sanguineo colore preesertim ad nervos vexilli suffusie. 


Erirrea : Bogos, Fellini No. 1179, Hb. Roma. 


159. C. LABURNOIDES, Klotzsch in Peters’s Mossamb., Bot. 57 (1862). 
Suffruticosa, erecta, ramosa, tenuissime pubescens. Stipule parvee, acute. 
Folia trifoliolata, foliolis inzequalibus intermediis majoribus 40-50 mm 
longis 15-20 mm. latis, lateralibus seepe cire. 27 mm. longis et 11-14 mm. 
latis, petiolo communi circ. 13-23 mm. longo suffulta. Flores in racemos 
laxifloros oppositifolios dispositi, brevi-pedicellati, bractea reflexa suffulti. 
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Racemi 9-11 em. longi. Calya ringenti-campanulatus, profunde quinque- 
fidus, pubescens, laciniis lanceolatis. Vewillum extus pubescens. Carina 
apice in rostrum attenuata. 

ZANZIBAR: Peters! Hb. Berol. 

GERMAN East Arrica: Mandera, Stuhlmann No. 8098! Hb. Berol. 


160. C. arricana, Buscal. § Muschler in Engl. Jahrb. xlix. (1913) 470. 

Frutez vel suffrutex ramosissimus, ad C. oocarpam, Baker, accedens. 
Stipule minute. Rami adscendentes, dense pubescentes. Folia longe 
petiolata, trifoliolata, foliolis oblongo-ovatis vel obovatis 10-15 mm. longis 
7-10 mm. latis juventute pilis utrinque obtectis. Racemi multiflori. Pedicell 
satis longi. Calyw dense subsericeo-pubescens. Corolla lutea, calyce paullo 
longior. Carina dorso angulo recto curvata. Legumen immaturum ob- 
longum, sessile, dense piloso-sericeum, oligospermum. 

British Hast Arrica: Guasso Nyiro, Herzogin Helena von Aosta 
No. 1602! Hb. Berol. 


161. C. oocarpa, Baker in Kew Bulletin (1897) 252. 

Suffrutez ramosus. Rami adscendentes, pallide virides, pubescentes. 
Stipule parvee, lineares. Folia trifoliolata, foliolis oblongis acutis mucro- 
natis 12-30 mm. longis 5-7 mm. latis supra subglabris subtus pubescentibus, 
petiolo communi 5-25 mm. longo suffulta. Flores mediocres vel majusculi, 
in racemos laxos dispositi. Bractew 2, lineares, ad basin pedicelli. Bracteole 
2, lineares. Pedicelli graciles, patentim hirsuti. Corolla lutea. Calya 
pilosus, totus circ. 8-10 mm. longus ; lacinize lanceolate. Vewillum sub- 
orbiculari-obovatum, extus pubescens. Ala carina breviores. Carina 
dorso genuflexa, apice in rostrum attenuata, in toto circ. 15 mm. longa. 
Legumen sessile, oviforme, 10-12 mm. longum, dense pilosum, oligo- 
spermum. 

NyasanaANnp: Nyika Plateau, alt. 2000-2330 m., Whyte! Hb. Kew. ; 
Between Mpata and the commencement of the Nyasa-Tanganyika Plateau, 
220-330 m., Whyte! Hb. Kew. 

This species is easily distinguished from its nearest allies by the very 
hairy calyx 8-10 mm. long, the keel about 15 mm. long, and the densely 
pilose, few-seeded pods 10-12 mm. long. 

I hardly think C. pilosiflora, Baker in Kew Bulletin (1897) 251, can be 
maintained as a distinct species. 


162. C. prarysepaLa, Harvey, Thes. Cap. i. (1859) 19, t. 29; Baker in 
Oliver, Fl. Trop. Afr. ii. 34. 
C. apiculata, Schinz in Mém. Herb. Boiss. No. 1, 126 (1900). 
Caulis erectus, usque ad 0°6 m. altus. Folia trifoliolata, foliorum 
Lin 
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inferiorum foliolis intermediis quam lateralibus majoribus cuneato-oblongis 
vel ellipticis lateralibus cuneato-ovatis usque ad 55 mm. longis et 20 mm. 
latis, supremorum foliolis minoribus, petiolo communi 10-32 mm. longo 
suffulta. Flores in racemos laxos 10-20 cm. longos dispositi. Calya 
maxime notabilis ; lobi lati, abrupte in cuspidem attenuata. Carina dorso 
angulo recto curvata inde in rostrum attenuata in toto 9-12 mm. longa. 
Legumen oviforme, sessile. 

Neamitanp : McCabe No. 8! Hb. Kew. ; Lieut. Lugard Nos. 158! 238! 
Hb. Kew. ; Kwebe Hills, Mrs. Lugard No. 178! Hb. Kew. 

AmBoLAND : Ombalambuenge, Rautanen No. 224! Hb. Turic. 

A plant allied to the above was collected by Mr. C. E. F. Allen No. 2 at 
the Victoria Falls, but the sepals are not so broad. 


163. ©. pistans, Benth. in Hook. Lond. Journ. Bot. ii. (1843) 582 ; Harvey 
in Harvey § Sonder, Fl. Cap. ii. 43. 

Flerbacea vel suffruticosa, puberula, ramosa, erecta vel adscendens. Rami 
virgati, subteretes. Stipule anguste. Folia trifoliolata, foliolis oblongo- 
linearibus vel lanceolatis obtusis vel mucronatis 6-25 mm. longis 2-8 mm. 
latis superne glabris subtus minute et adpresse pubescentibus, petiolo 
communi 5-15 mm. longo preedita. Racemi oppositifolii, distanter 2-6- 
flori. Bractew parvee. Calyx +5 mm. longus. Vewillum flavum. Carina 
apice in rostrum attenuata, in toto 13-14 mm. longa. Legumen sessile, 
oblongo-ovale, 12-15 mm. longum, minute puberulum. 

Transvaal: Lay Spruit and Tal River, Burke & Zeyher! Hb. Mus. Brit. ; 
Hoggevelt, Rehmann No. 6787! Hb. Mus. Brit.; Lydenburg, Wilms. 
No. 343! Hb. Kew. ; South African Gold Fields, Baines! Hb. Kew. 

BECHUANALAND: Mafeking, #. Bolus No. 6445! Hb. Kew. 

PonpoLanp: Bachmann No. 695! Hb. Berol. 

NataLt: Weenen, Wood No. 987! Hb. Mus. Brit.; Natal, Gerrard 
No. 1725! Hb. Kew. 


164. C. Forsesu, Baker in Oliver, Fl. Trop. Afr. ii. 18 (1871). 
C. levigata Lam..var. villosior, Benth. in Hook. Lond. Journ. Bot. ii. 577. 

Suffruticosa, erecta, 30-45 cm. longa, griseo-pubescens, ad C. virgqulatam, 
Klotzsch, accedens. Stipule lineares. Folia trifoliolata, petiolata, foliolis 
oblanceolatis intermediis 8-12 mm. longis. lores solitarii vel 2 vel 3 vel 
in axillis foliorum dispositi. Pedicelli + 2 mm. longi. Calyx sericeus, 
circ. 6 mm. longus, dentibus lanceolatis acuminatis. Corolla calyce duplo 
longior. Veaillum striatum. Carina 11-13 mm. longa. Legumen sessile, 
circ. 10 mm. longum, sericeum, 10-12-spermum. 
ace Hasr Arrica: Mozambique, Forbes ! Zambesiland, Kirk ! 
Hb. Kew, 
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165. C. Junoprana, Schinz in Herb. Schinz. 

Annua, ad C. senegalensem, Bacle, var. carinatam, Steud., valde accedens, 
ramosa, ramis divaricato-adscendentibus pubescentibus. Stipule parve. 
Folia trifoliolata, foliolis cuneato-oblongis vel cuneato-ellipticis intermediis 
majoribus lateralibus 11-15 mm. longis 5-7 mm. latis, intermediis 20-27 mm. 
longis, subtus pubescentibus, petiolo communi 10-16 mm. longo instructa. 
Flores lutei, in racemos 3-12-floros laterales laxos 5-12 em. longos dispositi. 
Bracteole parve. Calyx extus pubescens vel hirsutus ; lacinise lanceolate. 
Vewillum calyce longius, dorso pubescens, luteum, orbiculari-obovatum. Ale 
oblongze. Carina dorso angulo recto curvata, inde in rostrum rectum gsensim 
attenuata, 7-9 mm. longa. Legumina pubescentia, oviformia,  sessilia, 
17-20 mm. longa. 

Porrucurs—E HEasr Arrica: Delagoa Bay, H. Junod No. 388! Hb. 
Schinz. 


166. C. Grantiana, Harvey in Harvey § Sonder, Fl. Cap. ii. 43 (1861-62). 

_ Erecta, ramosa, herbacea. ami adpresse pubescentes. Stipule setaceo- 
subulate. Folia trifoliolata, foliolis cuneato-oblongis 10-20 mm. longis 
4—8 mm. latis superne glabris subtus adpresse pubescentibus, petiolo 3-8 mm. 
longo preedita. lores flavi, ad apicem pedicellorum 1-2, vel in racemos 
laxos 3-5-floros dispositi. Bractew sub pedicellis parvee. Bracteole parvee, 
ultra medium pedicelli posite. Calya totus 5-5°5 mm. longus. Veawillum 
extus pubescens. Ale carina breviores. Carina 7-9 mm. longa, dorso 
angulo recto curvata, inde in rostrum gracile attenuata. Legumen ovi- 
forme, sessile, 9-11 mm. longum, pubescens, multispermum. 

RaopesiaA: Boruma, Menyharth No. 1012! Hb. Schinz. 

TraNsvAAL: Reg. Trop., R. Schlechter No. 4585! Hb. Turic.; Between 
Komati Poort and Letaba River, /. A. Rogers No. 2680! Hb. Kew. 

OrANGE Free Stare: 7. Cooper No. 2237! Hb. Kew. 

Easr GriquaLanp: Clydesdale, W. Tyson No. 2798! Hb. Mus. Brit. 

Care: District of Albany, Bowie! Hb. Mus. Brit. 

Nara: Port Natal, Dr. W. B. Grant! Hb. Kew.; near Durban, Wood ! 
Hb. Mus. Brit.; Inanda, Wood No. 614! Hb. Kew.; Gwenberg, Wood 
No. 614! Hb. Mus. Brit.; River Unkomanzi, R. Schlechter No. 6678! 
Hb. Turic, 


A slender plant with thread-like peduncles allied to C. senegalensis, Bacle. 


167. C. Kurru, Schinz in Viertelj. Nat. Ges. Ziirich, ii. (1907) 422. 

C. Dinteri, Schinz in Bull. Herb. Boiss. sér. 2, ili. (1903) 819. 
Radix lignosa. Caules teretes, complures ex eadem radice orti. Stipule 
circ. 1 mm. longs. Folia trifoliolata, foliolis oblongis intermediis majoribus 
5-20 mm. longis 3-5 mm. latis, petiolo communi 5~10-15 mm. longo suffulta. 
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Flores mediocres, in racemos paucifloros laxissimos dispositi. Bractew 
parve. Pedicelli graciles. Calyx 5°5-6°0 mm. longus, dentibus lanceolatis. 
Vewillum circ. 11 mm. longum. Ale carina breviores. Carina dorso angulo 
recto curvata, 10-12 mm. longa. Legumina oviformia, 10-12 mm. longa, 
brevissime stipitata, pubescentia, 2—3-sperma. 

Hererotanp: Waterburg Plateau, Dinter No. 583! Hb. Turic. 

This species must not be confused with C, Dinteri, Schinz in Bull. Herb. 
Boiss. sér. 2, i. (1901) 875. 

C. Kurtii, Schinz, can be recognised from its nearest allies by the very lax 
1-3-flowered racemes, and the oblong or oblong-lanceolate leaflets. 


Series 20. Flores mediocres vel majusculi, in racemos laxos seepe 10—20-floros 
dispositi. Carina dorso rotundata, 14-15 mm. longa, rostro_brevi. 
Stipule setaceze, longiuscule. Legumen oblongum, pilis brunneis 
obtectum, basi attenuatum. Suffrutex bimetralis. 


168. C, mavensis, Bak. jil., sp. nov. 

Sufrutex erectus, ramosus, sursum pube brevi ferrugineo dense obtectus. 
Stipula 6-12 mm. longe. Folia trifoliolata, foliolis ovato-ellipticis vel 
ovatis 20-50 mm. longis, 16-23 mm. latis, petiolulatis pubescentibus, petiolo 
communi 50-75 mm. longo preedita. Flores majusculi. Bracteole ad basin 
calycis 2, lineares, 7-9 mm. longe. Calya 14-16 mm. longus, lobis ovatis 
tubo brevioribus. Ale ineequilateraliter obovate, cum unguibus cire. 
15 mm. longs, 9-10 mm. late. Carina vix rostrata, cum unguibus 
14-15 mm. longa, calycem subsequans. Legumen basi in stipitem brevem 
attenuatum, cum stipite circ. 60 mm. longum, pilis brunneis obtectum, 
multispermum. 

British Hast Arrica: Mosi, C. F. Elliot No. 269! Hb. Kew.; Lamuru, 
Schejler No. 272! Hb. Berol. ; Eldoma Ravine, A. Whyte! Hb. Kew.; One 
day’s march from Ravine, A. Whyte! Hb. Kew.; Masai Highlands, Mau 
Plateau, Guy Baker No. 27! Hb. Kew. 

This is a plant about 2 m. high, with a lax raceme. The calyx is about 
the same length as the corolla, the bracts are 8-10 mm. long. The pod is 
oblong, attenuate at both ends, covered with brown hairs. Common all over 
the Mau Plateau on edges of forest and open spaces. 


Series 21. Flores mediocres, in racemos laxos dispositi. Carina angulo fere 
recto curvata, 10-12 mm. longa. Stipule obsolete vel oculo nudo non 
conspicuze. Legumen oblongo-clavatum. Perennis. 


169. C. Pzarsonu, Bak. fil., sp. nov. 
Perennts, erecta, ramosa. Rami pilis albis strigosis obtecti. Folia 
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digitatim ‘rifoliolata, foliolis ovatis vel cuneato-obovatis 7-10 mm. longis 
4-8 mm. latis subtus pilis cinereis vestitis, petiolo communi 8-12 mm. longo 
preedita. lores in racemos laxiusculos 5-18-floros dispositi, pedicellis 
gracilibus 2-4 mm. longis. Calya pilis albidis vestitus, in toto 5-7 mm. 
longus, laciniis lanceolatis tubo longioribus. Bractew parvee, pedicellis 
brevioribus. Bracteole parvee, apicem versus pedicellorum posite. Vewillum 
obovatum, lineis brunneis notatum. Ale carina breviores. Carina dorso 
angulo fere recto curvata vel genuflexa, apice in rostrum circ. 4 mm. longum 
sursum flexum attenuata. Legumen immaturum, basi in stipitem brevem 
attenuatum, pilosum, plurispermum. 

NaMaQuaLAND: Doornpoort Ravine, about 670 m., H. H. W. Pearson 
No. 6131! Hb. Capensis. Collected on Perey Secon Memorial Expedition 
to the Orange River, Jan. Ist, 1911. 

Petals yellow with brown markings. Allied to C. pallida, We ttce 


Series 22. Flores mediocres vel majusculi, in racemos multifloros dispositi. 
Carina dorso rotundata, 7-15 mm. longa, seepius lineis eleganter notata. 
Stipulee parvee vel nulle. Legumina oblonga vel cylindrica, sessilia vel 
brevissime stipitata. Herbze vel suffrutices, erecti. 


170. C. pancnouata, F. Mey. Comm. 24 (1835) ; Benth. in Hook. Lond. Journ. 
Bot. ii. 585 ; Harvey in Harvey & Sonder, Fl. Cap. ii. 43; Baker in 
Oliver, Fl. Trop. Afr. ii. 36; Taubert in Engl. Pflanzenwelt Ost- 
Afr. C. 207, pro parte. 

C. mossambicensis Klotzsch in Peters’s Mossamb., Bot. 61, t. 10. 

Caulis erectus, ramosus, virgatus, pube brevi obtectus. Stipulw obsolete. 
Folia trifoliolata, foliolis lanceolatis lineari-lanceolatis vel oblongis 80-70 mm. 
longis seepius 8-16 mm. latis subtus puberulis, petiolo communi 20-40 mm. 
longo preedita. Flores parviusculi, in racemos multifloros vel plurifloros 
elongatos dispositi. Bractee parve, angustze. Calyx circ. 3 mm. longus, 
dentibus brevibus. Veaillum flavum, striatum. Ale oblonge. Carina 
falcata vel subfaleata, in toto 7-8 mm. longa, lineata. Legumina cylindrica, 
30-40 mm. longa, sessilia, appresse pubescentia, multisperma. 

German Bast Arrica: South Uluguru, Goetze No. 358! Hb. Berol. 

Nyasananp: Shiri Highlands, Buchanan No. 356! (1881); Adamson 
No. 327! Hb. Kew. 

Porruguese East Arrica: Mozambique, Peters! Zambesi, Kirk! Stewart! 
Hb. Kew. ; Delagoa Bay, Junod No. 385! Hb. Turic. 

Congo Rucion: Dolo, R. Schlechter No. 12476! Hb. Turic. 

GazaLanp: Near Chirinda Forest, C. F'. Swynnerton No. 479! Hb. Mus. 
Brit. 

Navan: Alexandra, Rudatis No. 3099! Hb. Turic.; Inanda, Rehmann 


= 
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No. 8414! Hb. Turic. ; Durban, Wood No. 249! Hb. Turic. ; South Africa, 
Reg. Orient, Schlechter No. 6697! Hb. Turic. ; Port Natal, Krauss No. 469! 
Hb. Mus. Brit. . 
Hasr GriquaLanD: Clydesdale, near River Umzimkulu, Tyson No. 2757 
Hb. Turic. 
This plant has rather small, yellow flowers, with dark purple veins in 
terminal, lax, elongate racemes. The Mascarene (. Bernier, Baill., is a 


! 


close ally. 


Var. nov. SEPTENTRIONALIS, Bak. /il. 

Erecta, puberula, ramosa. oliola linearia. Flores majores. Calya cire. 
3mm. longus, dentibus brevibus. Vewillwm lineatum. Ale vexillo breviores. 
Carina falcata, margine interiore pubescente, apice curvata, acuta, in toto 
10-12 mm. longa. Legumen oblongum, 20-23 mm. longum. 


GERMAN Hast Arrica: Stuhlmann No. 7436! Hb. Berol., Hb. Schinz. 


Differs principally in having a longer carina. 


Var. nov. MALANGENSIS, Bak. fil. 
Caulis erectus, virgatus, in longitudinem striatus, cire. 40 em. altus. 
‘olia _trifoliata, vel suprema 2-foliolata, foliolis angustioribus 25-60 mm. 

longis 1°5-2:0 mm. latis, petiolis brevioribus 4-10 mm. longis instructa. 
Flores parviusculi, in racemum terminalem dispositi. acemz 6-10 cm. 
longi. Lractee circ. 2 mm. longe. Calyx circ. 3°5-4:0 mm. longus, 
dentibus brevibus. Carina falcata, apice acuta, lineis atro-purpureis notata, 
in toto cire. 7-8 mm. longa. Legumina pubescentia, oblonga vel oblongo- 
cylindrica. 

ANGOLA: Malange, Mechow No. 468! Hb. Schinz. 

Differs from the type in the very narrow leaflets and the shorter petioles. 

An interesting little plant occurs on the Island of Mayotte. It is a close 
ally of C. lanceolata, Mey., but the carina is smaller, only +5 mm. long. It 
was collected by Boivin No. 3426, Hb. Berol. 


171. C. ratcata, Vahl ex DC. Prod. ii. 132 (1825) ; Benth. in Hook. Lond. 
Journ. Bot. ii. 585 ; Baker in Oliver, Fl. Trop. Afr. ii. 40. 

Species ad C. striatam, DO., accedens, primo intuitu facile distinguenda 
caule magis fruticoso et diffuse divaricatim ramoso. Caulis ad 0°5-0°6 m. 
attingens, sursum tenuiter sericeus. olia trifoliolata, foliolis obovatis inter- 
mediis 24-32 mm. longis et 18-24 mm. latis, superne glabris subtus tenuiter 
sereiceis, petiolo communi circ. 20-24 mm. longo instructa. Flores in 
racemos longiuscule pedunculatos dispositi. Bractew minut. Calyx sericeus, 
circ. 0-6 mm. longius, dentibus lanceolatis. Corolla flava. Carina falcata, 
incurva, in toto cire. 8-10 mm. longa. Legumen sessile, cylindricum, 
25-30 mm. longum, juvenile sericeum, 15-20-spermum. 


‘ 
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Goutp Coast: Acera, Brown No. 400! Hb. Kew. 

Lacos: Moloney! Hb. Kew. 

Nigeria: Niger Country, Ansell! Vogel! Hb. Kew. 

Coneo Recion: Nouvelle Anvers, Ve Giorgi No. 296, Hb. Brux. 


172. ©. srrtava, DC. Prod. ii. 131 (1825); Bot. Mag. t. 3200; Baker in 
Oliver, Fl. Trop. Afr. ii. 38: 
C. pisiformis, Guill. & Perr. Fl. Seneg. Tent. 162 (1832). 
C. pallida, Klotzsch in Petérs’s Mossamb., Bot. 57 (1862). 
C. fertils, Delile in Ferr. & Gall. Voy. Abyss. 122, t. 11. 

Caulis suffruticosus, adscendens vel erectus, sepius 0°5-1°5 m. alt., 
novellis griseo-sericeis. Stipule parvee vel decidue. Folia trifoliolata, 
foliolis oblongo-obovatis vel obovatis basi cuneatis apice rotundatis vel 
emarginatis 25-80 mm. longis 11-50 mm. latis pubescentibus, petiolo 
communi 80-70 mm. longo suffulta. Flores mediocres, in racemos multi- 
floros dispositi, lutei, striis purpureis picti. Calycis laciniew lanceolate. 
Vexillum calyce subduplo longius. Al@ oblongee, carina breviores. Carina 
faleata, 10-13 mm. longum. Legumina lineari-oblonga, stipitata, 20-40 mm. 
longa, cire. 20—30-sperma. 

Widely distributed in Tropical Africa. Also a plant of Natal, Mascarene 
Islands, Tropical Asia, and America. 


173. ©. opovata, G. Don, Gen. Syst. ii. 138 (1832). 

Species ad C. striatam, DC., valde accedens. Caulis erectus, ramosus, 
pubescens. Stipule obsoletxe. Folia trifoliolata, foliolis obovatis vel elliptico- 
obovatis subtus pubescentibus breviter petiolulatis lateralibus 3°5-5:0 em. 
longis 1°5-3°0 em. latis, terminalibus majoribus 4°0—5°5 cm. longis 3°5—-4°0 cm. 
latis, petiolo communi 4°0-4°5 em. longo instructa. lores numerosi, lutei, 
in racemos dispositi. Bractew parve, pedicello breviores. Bracteole ad 
basin calycis posite, lineares. Calya albo-pubescens, vel subtomentosus, 
dentibus lanceclatis. Vewillum luteum, calyce longius, +11 mm. longum. 
Ale oblonge, lutez, carina conspicue breviores. Carina faleata vel sub- 
faleata, dorso rotundata, apice in rostrum attenuata, 10-12 mm. longa. 
Legumen cylindricum, basi breviter stipitatum, cum stipite cire. 15-20 mm. 
longum, pubescens vel breviter tomentosum, circ. 8—10-spermum. 

Gotp Coast: Accra, G. Don! Hb. Mus. Brit. 

Nicerta, Dalziel No. 341! Hb. Kew. 

The raceme of yellow flowers is 4-10 cm. long, the falcate carina 
10-12 mm. long, not so conspicuously striate as in C. striata, DC., and the 


pod is shorter. 
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174. C. Kirgu, Baker in Oliver, Fl. Trop. Afr. ii. 36 (1871). 

Caulis erectus, ramosus, suffruticosus, striatus. Stipule nulla. Folia 
irifoliolata, petiolata, foliolis anguste linearibus vel lineari-oblongis superne 
clabris viridibus subglaucis subtus tenuiter griseo-sericeis. lores mediocres 
in racemos subdensos dispositi. Pedicella erecto-patentes. Calyx glaber, 
dentibus subulatis tubo breviores. Vewillum suborbiculare, lineis striatum. 
Alw carina breviores. Carina dorso rotundata, apice acuta, 10-12 mm. 
longa. Legumen cylindricum, 20-23 mm. longum. 

German Hast Arrica: Bagamoyo, Kirk! Dar Salam, Kirk! Hildebrandt 
No. 1210! Hb. Kew. 

Allied to C. lanceolata, E. Mey., differs by the larger flowers, etc. 


175. C. Nicnotsonu, Bak. fil., sp. nov. 

Erectus, virgatus, ad C, lathyroidem, Guill. & Perr., aceedens. Caulis 
longitudinaliter striatus, pubescens. Stipule obsolete. Folia trifoliolata, 
foliolis ellipticis vel ovatis 40-50 mm. longis 15-20 mm. latis, costa subtus 
conspicua subtus sparse pilis obtectis, petiolo communi 15-25 mm. longo suf- 
fulta. Flores in racemos terminales multifloros dispositi. Racemi circ. 10 em. 
longi. Bractew lineares, parvee, pedicello breviores. Bracteole parvee, ad 
basin calycis lineares. Calyw 5 mm. longus, extus hirtus, dentibus lanceo- 
latis. Vewillum suborbiculari-obovatum. Alw oblongee +10 mm. longe, 
in sicco flave. Carina faleata, in sicco eleganter lineis atro-purpureis 
striatum, 10-11 mm. longa. Ovarium lineari-oblongum. Legumen oblongum. 

NyasaLanp: Kyimbila, Stolz, No. 217! Hb. Berol. 

RuoprEsta: Loangwene, Dr. 7. G. Nicholson, Hb. Kew. 

Allied to C. lathyroides, Guill. & Perr. The distinguishing features of 
C. Nicholsonii are the trifoliolate leaves with ovate or elliptical leaflets, the 
raceme of flowers, and the faleate carina which is 10-11 mm. long and like 
the standard marked with dark purple striations. 


176. C. USARAMOENSIS, Bak. fil., sp. nov. 

Herbacea, elata, ad C. lanceolatam, E. Mey., accedens, caule insigniter 
striato-pubescente. Stipule subnulle. Folia remota, petiolata, foliolis quam 
ls C. lanceolate, EK. Mey., brevioribus et latioribus anguste ellipticis apice 
subacuminatis basi cuneatis 4-6 cm. longis 10-16 mm. latis supra glabris 
subtus strigoso-pubescentibus. Flores pedicellati, numerosi, in racemos 
terminales elongatos dispositi. Bractee lineares, 3°5-4:0 mm. longe. 
Pedicelli graciles, 3-5 mm. longee. Racemi 15-25 em. longi. Calya# glaber ; 
tubus 3°5 mm. longus, campanulatus, dentibus acuminatis 1-5 mm. longis, 
tubo brevioribus. Vewillum in sicco luteum, striatum, cum ungue 10 mm. 
longum. Carina dorso rotundata, apice acuta, +11 mm. longa, lineis 
striata, falcata, unguiculata. Ovarium lineari-oblongum, basi breviter 
stipitatum, multiovulatum.  Legumen oblongo-cylindricum, juvenile 20- 
23 mm. longuin, pubescens. 
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German Hasr Arrica: Usaramo, Stuhlmann! Hb. Berol. ; Maogoro, 
Stuhlmann, alt. 500 m., No. 8216! Hb. Berol. 
Differs from C. lanceolata, B. Mey., by the shape of the leaflets, ete. 


177. C. cLuomoiEs, Klotzsch in Peters’s Mossamb., Bot. i. 59 (1862). 

Hlerbacea erecta, simplex. Caulis striatus, teres, glaber. Stipule nulle. 
Folia trifoliolata, foliolis anguste oblongis mucronatis supra lete viridibus 
glabris subtus glaucescentibus sparsissime pubescentibus, petiolo communi 
28-32 mm. longo suffulta. lores mediocres, in racemos plurifloros dispositi. 
Bractew lanceolato-subulate. Calya oblique campanulatus, quinque-dentatus, 
dentibus subulatis. Corolle petala flavida, atro-fusco-lineata. Vewillum 
carina distincte brevius, cire. 8-9 mm. longum. Carina 10-11 mm. longa, 
lineis atro-purpureis notata. Ovariwm oblongum. Legumen ignotum. 

Portuaugské Easr Arrica: Rios de Sena, Peters ! Hb. Berol. 

The standard in this species is distinctiy shorter than the keel ; the keel is 
veined with dark purple veins. 


~ 178. C. zanziparica, Benth. in Hook. Lond. Journ. Bot. ii. (1843) 584 ; 


Baker in Oliver, I'l. Trop. Afr. ii. 35; Taubert in Engler Pflanzen- 
welt Ost-Afr. C. 207. 

Suffruter. Caulis erectus, striatus, pube denso griseo indutus.  Stepulee 
nullee. Folia membranacea, trifoliolata, foliolis ellipticis oblongis vel oblongis, 
intermediis majoribus 45-60 mm. longis 12-25 mm. latis superne glabris 
subtus tenuiter sericeis petiolulatis, petiolo communi circ. 20 mm. longo 
suffulta.. Flores mediocres, lutei, in racemos seepius multifloros dispositi. 
Bractee parve. Pedicelli sericei. Calyx oblique campanulatus, cire. 4-5 mm. 
longus, dentibus brevibus deltoideis. Vewillum suborbiculari-obovatum. 
Carina dorso rotundata, apice acuta, in toto 12-15 mm. longa. Ovarium 
dense sericeum. Legumen adhue ignotum. 

ZANZIBAR: Bojer! Hb. Kew. 

Also from Mauritius. 

Thomas No. 178 from Witu is allied, but differs in the shape of the 
leaflets. 


179. CO. Rogmrsu, Bak. fil., sp. nov. 

Caules plures, virgati, erecti, pubescentes, basi suffruticosi.  Stpule 
obsolete. Folia trifoliolata, foliolis glauco-oblongis vel oblongis-ellipticis 
25-60 mm. longis 7-16 mm. latis viridibus pubescentibus, petiolo communi 
superne canaliculato 10-20 mm. longo suffulta. Flores mediocres, in racemos 
dispositi. Bractee lineares. Bracteolw ad basin calycis adnate, lineares. 
Calycis tubus campanulatus, dentibus lanceolatis pubescentibus. Veatllum 
luteum, striatum, calyce subtriplo longius. Ale aurantiace. f Carina falcata, 
apice acuta, in toto 13-15 mm, longa, alis subduplo longior. Legumina 
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oblonga vel lineari-oblonga, breviter stipitata, apice vestigiis styli coronata, 
cum stipite 25-30 mm. longa, extus pubescentia, seepe 9-12-sperma. 

NyasaLanp: Zomba, Sharpe No. 36! Hb. Kew. 

Ruopgsta: Mazabookes, Rogers No. 8330! Hb. Kew.; Mazoe Valley, 
F. Eyles No. 181! Hb. Mus. Brit. ; Near Salisbury, J. /. Darling No. 10771! 
Hb. Kew.; Dr. Rand No. 455! Hb. Mus. Brit.; Manganya Hills, J. C. 
Meller! Hb. Kew. ; Mumbwa, Mrs. Macaulay No. 816! Hb. Kew. 

The alliance of this plant is with C. Kirkii, Baker, and C. striata, DC. 
The keel is coloured lake, the front of the standard orange with lake 
striations, the wings orange. The colour of the flowers together with the 
shape of the leaves distinguishes it from its nearest allies. A plant closely 


allied to the above was collected at Ndembera by Hauptm. Prittwitz von 
Gatfron No. 105, Hb. Berol. 


180. CO. paniipa, [ Dryander in| Aiton, Hort. Kew. iti. 20 (1789). 

Caulis erectus, cinereo-pubescens.  Séipule obsolete. Folia trifoliolata, 
foliolis cuneato-elliptico-oblanceolatis apice mucronatis petiolulatis +45 mm. 
longis 11-22 mm. latis, petiolo communi pubescente 40-50 mm. longo instructa. 
flores in racemos paucifloros dispositi, alabastris pendulis. Bractew lineares. 
Bracteole lineares, parvee. Carina dorso-rotundata, falcata vel subfalcata, 
apice acuta, striata, in toto 13-15 mm. longa. Legumen ignotum. 

Apyssinia : Seeds from Bruce cultivated in Hort. Kew. 

Allied to C. striata, DC. The specimen is not in very good condition. 


Series 23. Flores mediocres vel majusculi lutei, in racemos multifloros et plus 
minus elongatos dispositi. Carina dorso rotundata, 7-16 mm. longa. 
Stipule parve. Legumina oblonga, subtomentosa vel pubescentia, 
sessilia vel breviter stipitata. Suffrutices erecti, seepius elati, C. cleomi- 


folie, Welw., aftines. 


181. .C. Orzapum, Bak. fil., sp. nov. 

Sujrutee erectus, cire. 15 m. altus, insigniter striatus et sulcatus. 
Stipule parve. Folia trifoliolata, foliolis oblongis vel oblongo-ellipticis 
25-50 mm. longis 6-17 mm. latis subtus strigoso-pubescentibus, petiolo 
communi 7-15 mm, longo suffulta. Hlores-aurei, mediocres, numerosi, in 
racemos axillares et densos et terminales dispositi. Bractew lineares, per- 
sistentes, usque ad 6 mm. longs attingentes. Bracteole anguste. Calyx 
totus circ. 6 mm, longus, dentibus acutis. Vewillum suborbiculari-obovatum, 
aureum, striatum. Ale oblong. Carina faleata, circ. 8 mm. longa. 
Legumen oblongo-cylindricum, 15-16 mm. longum, sessile, hirtum. 

CAMEROONS: Markt Singwa, C. Ledermann No. 1712! Hb. Berol. “ Mit 
gelben Blumen.” 
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The noticeable features of this erect suffrutex are :—The suleate branches, 
the small stipules, the numerous racemes of golden yellow flowers, the faleate 
carina § mm. long, the hairy oblong pod, 15-16 mm. long. 

An ally of C. cleomifolia, Welw., but the leaves are trifoliolate. 


\ 


182. C. Kamu, Bak, fil. in Deutschen Zentral Afr. Exped. Band ii. (1911) 
245 (nomen). 


Caulis erectus, usque ad 1 m. altus. Stipule parve. Folia trifoliolata, 


foliolis ellipticis vel ovatis apice acutis 25-55 mm. longis 12-25 mm. latis 
superne glabris, petiolo communi 17-24 mm. longo instructa. Flores 
mediocres, in racemum elongatum dispositi. Bractew lineares, usque ad 
8-10 mm. long. Raceni multiflori.  Pedicelli pubescentes, usque ad 
4-5 mm. longi. Calyx extus pubescens, in toto cire. 6 mm. longus. Ale 
oblongze, carina conspicue breviores, circ. 8 mm. longs. Carina 11-12 mm. 


longa, apice acuta. Legumen oblongum, brevissime stipitatum, brunneo- 
tomentosum vel subtomentosum. 


GERMAN Hast Arnica: Usumbura, L. Keil No. 87! Hb. Berol. 
J. Mildbraed No. 736 from Rugege is very closely allied. 


Forma nov. CHEVALIERI, Bak. jil. 

Foliola cuneato-obovata vel cuneato-ellipticis, 30-45 mm. longa, petiolo 
25-35 mm. longo preedita. Flores paullo minores. Carina 9-10 mm. longa. 
Legumen brevissime stipitata, cum stipite 13-23 mm. longum. 

Frencu EquatoriAL Arrica: Lake Chad & Kanem, Chevalier No. 10161! 
Hb. Kew. 


183. C. LoncitHyrsA, Bak, jil., sp. nov. 

Suffrutex erectus, ad C. cleomifoliam, Welw., accedens, pubescens, ramosus. 
Folia superiora trifoliolata, foliolis linearibus vel lineari-lanceolatis 50-90 mm. 
longis 5-9 mm. latis subtus strigoso-pubescentibus, petiolo communi 25-35 mm. 
longo instructa, foliis inferioribus ignotis. lores flavi, mediocres, in racemos 
multifloros elongatos dispositi. acemi cire. 30 em. longi. Bracteole ad 
basin calycis parvee, lineares, tubo breviores. Lractew lineares, pedicello 
breviores. Pedicelli tenues, 4-5 mm. longi. Caly« extus pubescens, 4—5 mm. 
longus, dentibus acutis. Vewillum cire. 11 mm. longum. Carina faleata vel 
subfaleata, dorso rotundata, 10-12 mm. longa. Legumina oblonga, immatura, 
cinereo-pubescentia brevissime stipitata. 

Condo Recion: Buli, J. Bequaert No. 68! Hb. Brux. 

Differs from C. cleomifolia, Welw., by the trifoliolate leaves with long, 
narrow leaflets. Noticeable on aceount of the long, narrow raceme of 
yellow flowers, about 30 cm. long; the pod is oblong, depressed, shortly 
stipitate. 
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184. C. Muyrznenri, Bak. fil., sp. nov. 

Caulis erectus, longitudinaliter striatus, cire. 1°5 m. alt. Stipule sub- 
nulle, oculo nudo non conspicue. Folia trifoliolata, foliolis ovato-oblongis 
vel elliptico-oblongis apice acutis 5-7 em. longis 15-20 mm. latis superne 
glabris subtus pubescentibus, petiolo 4-6 cm. longo suffulta. lores 
majusculi, in racemum terminalem circ. 20 em. longum multiflorum dispositi. 
Racemus densus vel subdensus. Bractew lineares, circ. 5 mm. longee, caducee. 
Bracteolw lineares, ad basin calycis positee. Pedicelli cire. 5 mm. longi. 
Calyx totus cire. 8 mm. longus, pubescens, dentibus acuminatis. Vewillum 
luteum, suborbiculari-obovatum, lineatum. Alaw oblongee. Carina navicu- 
lariformis, 16 mm. longa, apice acuta, vix rostrata. Ovariwm lineari- 
oblongum, stipitatum. Legumen juvenile oblongo-cylindricum, pubescens, 
subsessile. 

NyasaLanp: Tanganyika Nyassa Region, Kihanio, 1300 m., Mduntzner 
No. 16! Hb. Berol. Expedition Hauptmann Fromm. 

An erect suffrutex with golden yellow flowers allied to C. Schumanniana, 
Harms and C. cleomifolia, Welw. 


185. C. ScHumanniana, Harms in Ann. Ist. Bot. Roma, vii. (1897) 89. 

Sufrutex erectus, tomentello-pilosus. Stzpule lanceolate, subulatee. Folia 
trifoliolata, foliolis oblongis vel anguste ellipticis basi apiceque acutis vel 
Benn feet, Ra ; V tego e: : 
subacutis 5-6 em. longis 2°5 cm. latis, supra glabris subtus dense sericeo- 
pilosis, petiolo 15-20 mm. longo suffulta. Macemi 8-12 em. longi. Bractee 
long, filiformes, -hirsutee. Calyw + 8 mm. longus. Calyx dentibus 
longiusculis subulato-lanceolatis. Verillum longiuscule unguiculatum, 
ovatum, subrotundatum, basi leviter cordatum. Carina + 18 mm. longum, 
rostratum, leviter striatum. Ovariuwm stipitatum, latere ventrali dense 
hirsutum. 

SoMALILAND : Coromma, Riva No. 1407 ! Hb. Berol. 

This species is noticeable on account of the long bracts. 


186. OC. cLEomIroLIA, Welw. ex Baker in Oliver, Fl. Trop. Afr. ii. 43 (1871) ; 
2 v % 
ern, Cat. Welw. Afr. Pl. i. 204. 
Herba vel interdum  suffrutex, usque ad 1-2 m. alte Folia seepius 
5-foliolata, rarius 3-foliolata, foliolis membranaceis profunde viridibus superne 
Oya Oe ee at 7 : pe ee ioe o¢ : . 
nitidis subtus glaucis 4-10 cm. longis 12-32 mm. latis, petiolo pubescente 
© ez fi . = typ hi) a : s . 
25-40 mm. longo instructa. Flores mediocres, in racemos dispositi. 
R ya 7 7) 9 € 7 € 7 + + ba ia a 
Bracteole ad basin calycis posite, retroflexe, ad pedunculi insertionem 
adpressee. Caly« hirtus, vexillo compluries brevior, dentibus acutis. Petala 
. ay, 1 7 
sulphureo-flava. Carina falcata, 11-15 mm. longa, apice sursum flexa, acuta 
s f F * amie Sea > a > 2 
Legumen breviter stipitatum, pubescens, demum glabrescens, subeylindricum, 
30-40-spermum. 
Widely distributed in Tropical Africa. Fairly common in West Tropical 
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Africa, especially the Congo Region. Rarer on the East side. Occurs in 
Uganda on Mt. Ruwenzori and is quite uncommon in British Hast Africa. 
Occurs in Nyasaland. 

Nasily recognised by the 5, more rarely 3 leaflets, which are of a deep 


green colour, and the racemes of sulphur-yellow flowers, with a carina 
rounded on the back. 


Var. Sereti, De Wild. in Ann. Mus. Congo, Bot. sév. 5, iii. 198 (1912). 
Foliola 9 em. longa attingentia. Legumen appresse velutinum. 
Conco Recron : Between Amadi and Suronga, Seret No. 354! Hb. Brus. 


Var. nov. Kassner, Bak. il. 

Caulis erectus, sursum magis cinereo-hirsutus. Foliola breviora, 25-45 mm. 
longa. Bracteole anguste, + 5 mm. long. Carina faleata, 15-16 mm. 
longa. 

British East Arrica : Galunka, Késsner No. 838! Hb. Mus. Brit. 

Differs from the type in the rachis of the inflorescence, and the calyx being 


more densely cinereous-hirsute ; the leaves are also shorter. 


Series 24. Flores lutei, mediocres, in racemos pluri- vel multifloros dispositi. 
Carina faleata, 11-14 mm. longa. Stipule 0. Legumina oviformia vel 
oblonga, distincte stipitata. Suffrutex ramosus. 


187. C. arcyrma, Welw. ex Baker in Oliver, Fl. Trop. Afr. ii. 26 (1871) ; 
Hiern, Cat. Welw. Afr. Pl. i. 200, non Franchet. 
C. Pechueliana, Schinz in Verh. Bot. Brand. xxx. (1888) 157. 

Suffruter 0:45-1°2 m. alt., erectus, argenteo-puberulus.  Stipule 0. 
Folia trifoliolata, foliolis obovatis cuneato-ellipticis vel cuneato-oblongis 
seepius 15-30 mm. longis 8-18 mm, latis glauco-viridibus, petiolo communi 
10-25 mm. longo preedita. Bracteole parve. Calyx cire. 5 mm. longus, 
dentibus acutis. Vewillum calyce longius. Ale oblongee, carinam  sub- 
sequantes. Carina apice acuta, dorso rotundata. Legumen 11-13 mm. 
longum ; stipes 3-4 mm. longa. | 

Ancota : Mossamedes, Benguella, Welwitsch No. 1972! Hb. Mus. Brit. 

AmpotanD: Omapanda, Wulthorst No. 30! Hb. Turic.; Omaruru, 
Rautanen No. 350! Hb. Turic.; Ovamboland, Hopfner No. 107! Hb. 
Schinz. 

HeEREROLAND: Rehmann! Hb. Schinz ; Okahandja, Dinter No. 300 ! Hb. 
Turic.; Augams, Dinter! Hb. Turic.; Luderitz No. 146! Hb. Schinz ; 
Nels No. 25! Omapu, Schine No.531! Hb. Schinz. , 

NamaquaLanp: Belek No. 62! Hb. Schinz ; Karakoes, Schinz No. oat ! 
Hb. Schinz ; River Onanis, Belch No. 62! Hb. Schinz ; Rehoboth, Dr. Pleck 
No. 456! Hb. Schinz. 
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Series 25. Flores mediocres, in racemos breves et densos dispositi. Oarina 


dorso rotundata, 10-12 mm. longa. Stipule nulle. Legumen 
oblongum, + 15 mm. Jongum, 6-10-spermum. Fruticosa, rams albo- 
tomentosis. 


188. ©. anprcautis, Mranchet in Revoil, Pays Comalis, 26 (1882). 

Fruticosa, 2-4 dm. alta. Folia trifoliolata, foliolis oblongo-obovatis supra 
glabris subtus pube tenui indutis, petiolo communi sxpius 25-30 mm. longo 
pradita. Racemi breves, densiflori. Pedicelli cernui, calycem subzequantes. 
Calyx pubescens, ad medium usque 5-fidus, dentibus lanceolato-deltoideis 
superioribus vix brevioribus. Corolla 10-12 mm. longa. Vewillum mox 
erectum. Carina inferne ciliolata, valde arcuata, obtuse rostrata, alas multum 
superans. Legumen 6-10-spermum, pube tenui crispula indutum. 

SomaninAND: Revoil! Hb. Mus. Paris; Saskarato, Donaldson Smith ! 
Hb. Mus. Brit.; Adda Galla, James § Thrupp! Hb. Kew.; Golis Range, 
Drake-Brockman No. 296! Hb. Kew. 

The standard and keel are purple, the wings yellow. 


Series 26. Flores mediocres, in racemos elongatos terminales multifloros 
laxiusculos dispositi. Carina dorgo rotundata, 13-15 mm. longa, calycem 
paullo superans. Stipule lineares. Legumen subsessile, glabrum, 
oblongo-cylindricum, multispermum. Suffrutices erecti, glabri, vel 
leviter tomentosi. 


189. C. recta, Steud. ew A. Rich. Tent. Fl. Abyss. i. 152 (1847) ; Ferret et 
Gal. Voy. Abyss. 121, tab. 10; Baker in Oliver, Fl. Trop. Afr. ii. 40. 

Caulis elatus, erectus, simplex, suffruticosus. Stipule persistentes. Folia 
foliolis 3 glabris vel rarius tomentosis obovatis vel oblongo-obovatis 
30-95 mm. longis 15-40 mm. latis, petiolo communi 12-22 mm. longo 
preedita. Flores in racemum elongatum dispositi. Bractew lineares. Brac- 
teole parvee.  Calycis lacinie acute.  Vewillum late obovatum, calycem 
superans, striatum. Ale oblongee. Carina naviculariformis, cire. 15 mm. 
longa, apice non rostrata. Legumen subsessile, 4—5 em. longum, oblongo- 
cylindricum, multispermum, glabrum. 

ABYSSINIA : Dschan Meda, Schimper (1863-68) No. 1533! Schimper (1844) 
No. 1894! Memsach, Schimper (1842) No. 1083! Quartin Dillon! Hb. Paris ; 
Schimper (1863-68) W. Gaffah, No. 1282! Hb. Mus. Brit. 

Uaanpa: Mabira Forest, Brown No. 458! Hb. Mus. Brit. 

Conao Rrcion: Katanga, Ringoet No. 420! Hb. Brux. ; Katanga, Homblé 
No. 420! Hb. Brux. 

German Hast ArrtcA: Marangu, Volkens No. 77! Hb. Berol. 

NyasaLanp : Mt, Milanji, Whyte! Hb, Mus. Brit. 
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Portuguese Hast Arrica: Zambesiland, Kirk! Waller! Hb. Kew. 

GAZALAND: Chirinda, Swynnerton No. 365! Hb. Mus. Brit. . 

TransvaaL: Shilonvane, Junod Nos. 2252! 2316! Hb. Turie. ; Barberton, 
Galpin No. 845! Hb. Kew. 


Subsp. ©. stmpLex, A. Rich. Tent. Fl. Abyss. i. 153 (1847), pro sp. 

Caulis erectus, validus, simplex, circ. 2 m. alt. atlingens. Stipule 
angustee, cire.8 mm.longze. Folia trifoliolata, foliolis lanceolatis vel lineari- 
Janceolatis acuminatis 9-22 mm. longis cire. 9-15 mm. latis vel nonnunquam 
latioribus, petiolo communi 4-6 mm. longo preedita. Flores medioeres, iis 
C. recte, Steud., subsimiles, in racemum elongatum multiflorum dispositi. 
Bractee 9-10 mm. longe. Bracteole parve. Calyx totus circ. 11 mm, 
longus. Carina dorso rotundata, 13-15 mm. longa. Legumen stipitatum, 
stipite excluso cire. 5 cm. longum, demum glabrum. 

AByssInIA:: Between Maye-Gouagoua and Debra Sina, Quartin Dillon ! 
Hb. Paris. 

NyasaLanp: Shire Highlands, Buchanan (1881) No. 533 a! Blantyre, 
Buchanan (1879) No. 1441! Hb. Kew. 
- “Tt grows to about 6 feet and is a beautiful bush when in flower.”— 


Buchanan. 


Series 27. Flores mediocres, in racemos laxos dispositi. Carina dorso rotun- 
data, calycem subeequans. Stipulz lineares. Hujus seriei legumina 
mihi cognita oblonga, breviter stipitata’ Herbe glabree, subglabre vel 
pubescentes. 


190. C. auauctroLia, Baker in Oliver, Fl. Trop. Afr. ii. 38 (1871); Hiern, 
Cat. Welw. Afr. Pl. i. 204. 

Hlerbacea, erecta, 7-10 dm. alta, ramis junioribus pubescentibus adultioribus 
glabris. Stipulw 1-2 em.longe. Folia trifoliolata, foliolis obovatis 40-60 mm. 
longis 25-34 mm. latis glaucis glabris, petiolo communi 30-50 mm. longo 
preedita. Flores in racemos elongatos laxos dispositi. Bractew lineares. 

Jalyx subglaber, dentibus lanceolatis. Vewillum extus cinnamomeum, intus 
intense violaceo-ceeruleum. Ale flavee, oblongze, carinam paullo superantes. 
Carina sulphurea, dorso rotundata, + 10 mm. longa. Ovariwm breviter 
stipitatum, lineari-oblongum. Legumen immaturum oblongum. 

Anegota: Pungo Andongo, Welwitsch No. 1934! Hb. Mus. Brit., ete. 


191. C. verstcoLor, Baker in Oliver, l. ¢. ii. 28 (1871) ; Hiern, Cat. Welw. 
Afr. Pl. i. 200. 

Herba circ. 3-6 dm. alta, e basi ramosa, ramis elongatis prostrato- 
adscendentibus. Stipule anguste, lineares, 5-7 mm. longs. ola trifolio- 
lata, foliolis obovato-oblongis 4-7 cm. longis 2°5—-3 cm. latis crassiusculo- 
carnosis viridibus subtus griseo-pubescentibus, petiolo communi 7-21 mm. 

LINN. JOURN.—BOTANY, VOL, XLII. De Al 
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longo suffulta. Flores mediocres, in racemos laxos dispositi.  Bractec 
lineares. Calya griseo-sericeus, 13-15 mm. longus; lacinize quam tubus 
longiores. Vewillum extus cupreo-rubrum, intus violaceo-cxeruleum. Ale 
oblong. Carina calyce brevior, dorso rotundata, circ. 10 mm. longa. 


Legumen stipitatum, pubescens, 8—12-spermum. 
Ancota: Pungo Andongo, Welwitsch No. 1979! Hb. Mus. Brit. 


Var. nov. CAMERUNENSIS, Bak. fil. 

FHlerba 0:8-1 m. alt. Foliola elliptica vel elliptico-oblonga, 8-10 cm. 
longa, 3-3°5 cm. lata, apice subacuta, petiolo communi 20-55 mm. longo 
suffulta. Flores mediocres, in racemos laxos dispositi. Calya 14-15 mm. 
longus. Vewillum suborbiculari-obovatum, unguiculatum. Carina dorso 
rotundata, 13-14 mm. longa. Legumen deest. 

Cameroons : Sambulabo, 1160 m., C. Ledermann No. 5513! Hb. Berol. 

Standard rusty brown above, carina and wings golden green. In flower 
Oct. 8, 1909. 

Differs from the type in the longer, rather differently shaped leaflets 
and the generally longer petiole. Bracteoles small linear. 


192. C. Lorononts, Welw. ex Baker in Oliver, Fl. Trop. Afr. ii. 39 (1871) ; 
Hiern, Cat. Welw. Afr. Pl. i. 204. 

Habitu Lotononidis. Herbacea diffusa, copiose ramosa, 0°3 m. alt. vel 
ultra. Stipule 6-12 mm. longee, setacese. Folia trifoliolata, foliolis glabris 
oblongis vel lanceolatis 35-42 mm. longis supremis 6-9 mm. latis, inferioribus 
latioribus 12 mm. latis, petiolo communi 18-30 mm. longo suffulta. Flores 
in racemos laxos usque ad 12—18-floros dispositi. Bractew cire. 3 mm. longe. 
Pedicelli 3-4 mm. longi. Caly« cire. 9mm. longus, dentibus lanceolatis tubo 
longioribus. Corolla glabra, calycem subeequans. Ovarium breviter stipi- 
tatum, lineare, glabrum, ovulis cire. 20. Legumen ignotum. 

AnGoLa: Pungo Andongo, Welwitsch No. 1969! Hb. Mus. Brit. 

A plant with the habit of a Lotononis. The leaflets are glabrous and lan- 
ceolate, the racemes lax and 12-18-flowered. There is only a tracing of this 
plant at South Kensington. 


193. C. LonerrontonaTa, De Wild. in Ann. Mus. Congo, Bot., sér. tv. i. 
(1903) tab. 45. figs. 1-10. 

Hrutex. Stipule lineares, setacese, 17-19 mm. longs. Folia trifoliolata, 
foliolis longe lanceolatis lateralibus 8°5-11°5 em. longis 12-14 mm. latis, 
petiolo communi 3°5-5 em. longo suffulta. Flores numerosi, in racemos 
dispositi. Calycis tubus brevis ; lacinize lanceolate, tubo longiores. Bractew 
ad basin pedicelli, anguste. Vewvillum violaceum, suborbiculari-obovatum, 
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unguiculatum, 12-13 mm. longum, 10 mm. latum. Carina dorgo rotundata. 
Legumen oblongum vel obovale, stipitatum, 4°5 em. longum, extus velutinum, 
multispermum. 


Conco Reeion ; Lukafu, Verdick No. 362! Hb. Brux. 


Var. nov. Latior, Bak. /il. 

Frecta, caule strigoso-pubescente. Stipule lineares, 9-12 mm. longe. 
Folia trifoliolata, foliorum supremorum foliolis lanceolatis 12-13 em. longis 
lateralibus paullo minoribus 20-35 mm. latis, inferiorum foliolis ellipticis vel 
ovatis quam superiorum foliolis brevioribus et latioribus 6-7 cm. longis 
30-35 mm. latis, petiolo communi 40-52 mm. longo suffulta. Racemi 
elongati, cire. 25 cm. longi, laxe floriferi. Veaillum profunde ceruleum, 
cum ungue 14-15 mm. longum. Carina dorso rotundata, 10-11 mm. longa. 
Legumen oblongum, inflatum, cum stipite 50-55 mm. longum. 

Coneo Reeton: Eville, Homblé No. 215! Hb. Brux.; Katanga, Shiusenda, 
Homblé No. 503! Hb. Brux. 

The upper leaflets are lanceolate, the lower leaflets elliptical or ovate, the 
raceme is long, and loosely many-flowered, often 18-20-flowered, and the 
carina is rounded and 10-11 mm. long. 


194. C. cyanga, Baker in Oliver, Fl. Trop. Afr. ii. 39 (1871) ; Hiern, Cat. 
Welw. Afr. Pl. i. 204. 

Annua. Caulis tenuis, filiformis, pubescens. Stipule lineares. Folia 
trifoliolata, foliolis ovatis vel oblongo-lanceolatis 15-40 mm. longis 7-17 mm. 
latis subtus pubescentibus, petiolo communi pubescente 20-35 mm. longo 
suffulta. lores mediocres, in racemos laterales laxissimos paucifloros dispositi. 
Bractee anguste. Calycis tubus brevis ; lacinie lanceolate in toto 8-9 mm. 
longus. Corolla albido-virescens. Vewillum cyaneum. Ale oblonge. 
Carina dorso rotundata, 7-9 mm. longa. Legumen oblongum, cum stipite 
circ. 3 cm. longum, pubescens. 


Anaota : Huilla, Welwitsch No. 1952! Hb. Mus. Brit. 


Series 28. Flores mediocres, in racemos paucifloros laxos dispositi. Carina 
dorso rotundata, 11-14 mm. longa. Stipulee acute, mox decidue. 
Legumen oblongum, brevissime stipitatum, dense ferrugineo-tomentosum. 
Suffrutex erectus. 


195. C. amawa, Welw. ex Baker in Oliver, l. c. ii. 26 (1871) ; Hiern, Cat. 
Welw. Afr. Pl. i. 200. 

Suffrutex 05-13 m. altus. Caules superne plus minusve cinereo- 
tomentosi. Folia trifoliolata, coriacea, foliolis oblongis vel ellipticis 22-45 mm. 
longis 9-18 mm. latis superne practer costam nitidis subtus pubescentibus, 
petiolo communi 1-2 mm. longo suffulta. lores in racemos 2-6-floros 
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dispositi. Bractee lanceolate. Bracteolw lineares. Calyeis tubus campanu- 
latus, lobis lanceolatis acutis tubo longioribus. Vezz/lum tomentosum. Ale 
carina breviores. Carina uncinata, apice incurya. Legumen 20-35 mm. 
longum, leguminis stipes calyce brevior. 

CGonco Reaion: Kundelungu, Késsner No. 2573! Hb. Mus. Brit., ete. 

Ancota: Huilla, Welwitsch No. 1924! Hb. Mus. Brit.; Antunes & 
Dekindt No. 3184! Hb. Mus. Paris; left bank of the Luassingua, Gossweiler 
No. 2970! Hb. Mus. Brit. 

Nortuern Ruoprsia: Kambola, W. H. Nutt! Hb. Kew. 


Series 29. Flores mediocres, in racemos laxos paucifloros dispositi. Carina 
dorso rotundata vel leviter curvata, 9-12 mm. longa. Stipulee parvee 
vel obsoletze. Legumina clavato-oblonga vel oviformia, stipitata. 


196. C. Dontana, Baker in Oliver, Fl. Trop. Afr. ii. 28 (1871). 

Flerbacea, adscendens. Caulis teres. Folia trifoliolata, toliolis ovatis vel 
ellipticis apice acutis 25-60 mm. longis 18-30 mm. latis subtus strigoso- 
pubescentibus, petiolo communi pubescente 20-35 mm. longo preedita. Flores 
mediocres, in racemos laterales dispositi. Bractew lineares. Calycis tubus 
brevis, lacinie lanceolate. Vewillum luteum. Ale oblongee. Carina apice 
acuta, 10-12 mm. longa. Legumen cum stipite circ. 80-35 mm. longum. 

Srerra Leone: G. Don! Hb. Mus. Brit. 

Nigerta: P. Talbot ! Hb. Mus. Brit. 

Cameroons: Zenker No. 1163! Hb. Berol.! Jaunde, Zenker § Staudt 
No. 576! Hb. Berol.; Winkler No. 1030! Hb. Berol. 

Congo Reaion : Bwado, Sapin! Hb. Brux. 

This is the Crotalaria No. 10 Hook. fil. & Benth. Niger FI. p- 292. 


197. C. Barnapassnt, Dinter in Herb. Turie. 

Caulis erectus, circ. 1 m. alt., ramosus glaucescens. Stipule parvee vel 
obsolete. Folia trifoliolata, foliolis glauco-viridibus oblongo-lanceolatis 
petiolulatis 20-50 mm. Jongis 4-8 mm. latis, petiolo communi 20-35 mm 
longo preedita. Flores aureo-flavi, mediocres, in racemos laxos dispositi 
Bractew ad basin pedicelli lineares.  Calye« totus circ. 7 mm. longus. 
Vellum cuneato-obovatum. Ale oblonge, carina breviores. Carina dorso 
rotundata, faleata, apice acuta, 10-11 mm. longa. Legumen oviforme, cum 
stipite 25-32 mm. longum, 8-12-spermum, stipes circ. 10 mm. longus 

Ruopesta: Victoria Falls, Rogers! Hb. Mus. Brit. 

DamaraLAND: Okahandja, Dinter No. 490! Hb. Turie. 

HEREROLAND : Spitzkoppjes, Dinter No. 63! Hb. Turic. 

Noticeable on account of the glaucous-green, oblong-lanceolate leaflets and 
the oviform, long-stipitate pod. 
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198. C. NATALENsIs, Bak. /il., sp. nov. 

Caulis gracilis, filiformis, ramis novellis pubescentibus adultioribus glabris. 
Stipule non conspicue. Folia trifoliolata, foliolis petiolulatis membranaceis 
ellipticis ovatis vel oblongo-obovatis 15-33 mm. longis 7-17 mm. latis, 
petiolo communi 20-42 mm. longo suffulta. Flores lutei, in racemos 
axillares et oppositifolios paucifloros dispositi. Pedicelli medio bibracteolati, 
bracteolis minutis. Caly« pubescens, dentibus lanceolatis. Vewillum luteum, 
9-10 mm. longum. Carina dorso angulo recto curvata, in toto 9-10 mm. 
longa. Legumina oblongo-clavata, basi in stipitem brevem attenuata, cum 
stipite 28-32 mm. longa, extus pubescentia, pedicellis fructiferis 5-7 mm. 
longis. 

Narat: Umzumbi, edge of bush, J. I. Wood No. 3009! Hb. Kew. In 
flower April 24. 

Noticeable on account of the slender stem, trifoliolate leaves, few-flowered 
raceme, and oblong-clavate pods which are shortly stipitate. Allied to 


C. Doniana, Baker. 


Series 30. Flores mediocres, in racemos laxos dispositi. Carina dorso rotun- 
data, 12-14 mm. longa, flava. Bracteolze ad basin calycis 2, conspicuse, 
lineares. Stipulz setacezee. Legumen subsessile, oblongo-cylindricum, 
hirtum, 20-30-spermum. 


199. C. iscana, Linn. Sp. Pl. 716 (1753) ; Bot. Reg. t. 377; DC. Prod. 
ii. 132; Baker in Oliver, Fl. Trop. Afr. ii. 31; Chiovenda in Ann. 
Tst. Bot. Roma, viii. 81. 
C. purpurascens, Lam. Encyel. 11. 200 (1786). | 
C. Schimperi, A. Rich. Tent. Fl. Abyss. i. 151 (1847). 
C. montana, A. Rich. Tent. Fl. Abyss. i. 152 (1847). 
Chrysocalya Schimpert, Hochst. in Schimp. Pl. Abyss. No. 394. 

Herba vel suffrutex, erectus. Caulis divaricatim ramosus, patentim sericeo- 
hirtus. Folia trifoliolata, foliolis obovatis basi cuneatis 20-46 mm. longis, 
16-33 mm. latis superne glabrescentibus subtus sericeis, petiolo communi 
15-45 mm. longo preedita. lores in racemos laterales et terminales laxe 
6-20-floros dispositi. Pedicelli breves. Bractew minutee. Bracteole con- 
spicue, 3-5 mm. longe. Calyx circ. 10 mm. longus ; lacinize lanceolate 
tubo longiores. Vewillum calyce paullo longius, 11-13 mm. longum. Ala 
oblong, unguiculate. Carina margine interiore albo-lanata, apicem versus 
in rostrum sensim attenuata, cum unguibus 12-14 mm. longa. 

Srerra Leone: G. Don! Hb. Mus. Brit. 

ApyssINIA : Schimper (1853) No. 50! Hb. Kew. ; Mt. Scholoda, Schimper 
(1863-68) No. 263! Hb. Mus. Brit.; Schimper (1840) No. 394! Hb. Mus. Brit. 

Erirrea: Schweinfurth § Riva No. 1232! Hb, Kew.; Hamasen, Pappi 
No. 181! Hb. Mus. Brit. 
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Uaanpa : Ruwenzori, Scott Elliot No. 7866 ! Hb. Mus. Brit. 

German Hast Arrica: Marangu, Volkens No. 635! Hb. Mus. Brit. ; 
Kilimanjaro, Volkens No. 346! Hb. Berol. 

Cosmopolitan in the Tropics, but perhaps an introduction in the Old World. 
This is the Crotalaria trifolia fruticosa foliis rotundis incanis, ete., Sloane, 
Jam. 141, Hist. ii. 34, t. 179. fig. 1. There is a specimen in Herb. Sloane, 
vol. vi. p. 6. C. montana, A. Rich., appears to be this plant, but the type 
specimen is not in good condition. 


200. C. EMARGINELLA, Vatke in Gist. Bot. Zeit. xxviii. (1878) 199. 

Frutex 0°5 m. altus; caulis a basi ramosus, inferne pilis longis albidi 
obsitus. Ram suberecti, elongati, bifariam pubero-hirti. Stipule lineares, 
breves, sericei. oliola obovata, subemarginata, utrinque pubescentia. 
Petioli 10-25 mm. longi. Racemi terminales, 1-2 dm. longi, sub 10-flori. 
Bractee lineares. Pedicelli inferiores erecti, superiores cernui. Calycis 
sericei ; dentes deltoidei, acuti. Corolla calyce duplo longior. Veazllum 
striatum. Legumen sessile, pubescens. 

Eritrea: Habab, alt. 4000 ft., Aaldebrandt No. 586. 

I have had to rely on Vatke’s description of this species as I have not seen 
an authentic specimen. 


Series 31. lores mediocres, saturate rosei in racemos laxos pluri- vel 
multifloros dispositi. Carina falcata, 13-15 mm. longa, rostro nullo. 
Stipule subulatze, vel obsolete. Legumen glabrum, stipitatum, oblongum. 
Frutex erectus. 


201. C. purpuREA, Vent. Jard. Malm. t. 66 (1804); Bot. Reg. t. 128; 
Bot. Mag. t. 1913 ; Harvey in Harvey § Sonder, Fl. Cap. ii. 46. 
C. elegans, Hort. ex DC. Prod. ii. 134 (1825). 

Frutex vel arbuscula 1-4 m. altus, valde ramosus. Ramwli ad- 
presse pubescentes. /olia trifoliolata, per sommum deflexa, foliolis ellipticis 
vel obovatis 18-35 mm. longis 10-16 mm. latis glabris vel minute 
canescentibus, petiolo communi 10-15 mm. longo  suffulta, petiolulis — 
1-2 mm. longis. Corolla purpurea. Bractew ad basin pedicelli parvee. 
Bracteole \ineares. Calyx totus cire. 5-6 mm. longus, lobis inferioribus 
triangularibus lobis 2 superioribus truncatis. Vewillum calyce 2-3-plo 
longius. Ale oblong. Carina falcata, 11-15 mm. longa. Legumen 
turgidum, transverse venosum, cum stipite 25-35 mm. longum. 

Caps: In moist subalpine places from Caledon to Uitenhage. George, 
Drege, Hb. Kew. ; Gnadendahl, Dr. Prior ! Drege! Hb. Mus. Brit. ; Zwarte- 
berg, Pappe ! Bowie! Hb. Mus. Brit. ; Knysna District, Esternek, Rehmann 
No. 490! Hb. Turic.; Knysna, Tyson No. 982! Hb. Kew.; Garcias 
Pass, H. Phillips No. 349! Hb. Kew. ; South Africa, Ecklon § Zeyher } 
Hb. Turic. Burchell No. 57921 Auge! 

There is a specimen in Hb. Brit. Mus. from Hort. Kew. 1793. 
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This is a very curious species on account of the purple Howers and 
the absence of a rostrum to the carina. 

C. coluteoides, Lam. Encyl. ii. 200, is perhaps this species, but the petals 
are not known. 


Series 32. Flores mediocres vel majusculi in racemos paucifloros vel 
plurifloros dispositi. Carina dorso rotundata, 10-15 mm. longa. 
Stipulee parva. Legumina oviformia vel oblonga, sessilia vel brevissime 
stipitata. Frutices vel suffrutices. 


202. C. conorata, Schinz in Mém. Herb. Boiss. No.1, 127 (1900). 

Radia lignosa, flava.  Fruticulus ramulis sericeis.  Stipule parvee. 
Folia trifoliolata, cinereo-sericea, foliolis cuneato-obovatis 15-25 mm. 
longis, petiolo communi 10-17 mm. longo pradita. Flores aureo-flavi, 
mediocres, in racemos paucifloros vel plurifloros dispositi. Bractew anguste. 
Calyx sericeus, 10-12 mm. longus. Vewillum unguiculatum. Ale late, 
unguiculate, +11 mm. longe, 6-7 mm. late. Carina apice in rostrum acutum 
attenuata, circ. 11 mm. longa. Legumen oviforme vel oblongum, 18-25 mm. 
longum, sessile, cinereo-sericeum. 

HEREROLAND: Swakopmund, Dinter No. 206! Hb. Berol.; Tsoaxaub 
Munding, Dinter No. 48! Hb. Turic. ; Dinter No. 1! Hb. Turic. 

Flowers golden yellow. 


203. C. pRECTA, Schinz in Herb. Schinz. 
C. mollis, E. Meyer, var. erecta, Schinz in Abhandl. Bot. Ver. Prov. 
Brand. xxx. (1888) 161. 

Frutez vel suffrutex erectus, sericeo-hirtus vel hispidus.  Stpule 
anguste. Folia trifoliolata, foliolis cuneato-obovatis 22-30 mm. longis 
15-20 mm. latis sericeo-tomentosis, petiolo 10-15 mm. longo suffulta. 
Flores mediocres, in racemos dispositi. Bractee anguste. Calyx hirtus, 
10-11 mm. longus. Vewillwm suborbiculari-obovatum. Carina calyce 
paullo longior, +12 mm. longa, apice rostrata. Legumen oviforme, sub- 
sessile vel breviter stipitatum, cum stipite 25-30 mm. longum. 

Great NAMAQUALAND: Near Klein Fontain, Schinz! near Angra Pequena, 
Schenck No. 1!; Kolmankop, Range No. 599! Hb. Berol.; Namib, Dr. 
Schifer No. 12681 Hb. Berol. ; Namib, Dinter No. 1033! Hb. Berol. ; 
Warmbad! Marloth No. 4780! Hb. Berol.; Namib, near Angra Pequena, 
Schultze No. 104! Hb. Berol. 


204. C. moiuis, L. Mey. Comm. 23 (1835) ; Benth. in Hook. Lond. Journ. Bot. 
ii. 575 ; Harvey in Harvey § Sonder, Fl. Cap. it. 42. 
Diffusa e basi ramosissima, molliterhirta vel pilosa. ‘adie lig 
Caules subherbacei, 10-30 cm. longi. Stipule parve. Folia trifoliolata, 


Radiz# lignosa. 
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foliolis obovatis 10-17 mm. longis 8-12 mm. latis supra glabriusculis subtus 
molliter pilosis, petiolo communi 8-17 mm. longo suffulta. Flores mediocres, 
in racemos laxe 3-6-floros dispositi, nutantes, lutei. Bractew lineares, 
acute. Calyx molliter pilosus ; lacinize lanceolate. Vewillum suborbiculari- 
obovatum. Al carina breviores. Carina dorso rotundata, apice in rostrum 
rectiusculum attenuata, 10-12 mm. longa. Legumen subsessile, oblongum, 
valde inflatum, 15-20 mm. longum, molliter villosum. 

Great NamMaQquaLAnD: Dry hills and islands at the mouth of the Gariep, 
Drege No. 3333! Hb. Turic., Hb. Mus. Paris; Angra Pequena, Schenck 
No. 18! Hb. Turic. 


205. C. eriseorusoa, Bak. fil., sp. nov. 

Frutex ramosus, usque ad 1:6 m. alt., cinereo- vel fusco-tomentosus. 
Rami erecto-patuli, Stipule lineares, +2 mm. longee. Folia trifoliolata, 
foliolis obovatis vel ellipticis basi cuneatis apice leviter emarginatis lateralibus 
10-25 mm. longis 8-20 mm. latis, intermediis majoribus 30-50 mm. longis 
13-23 mm. latis, petiolo communi spissime 2-5 mm. longo rarius usque 
ad 16 mm. longo suffulta. acemi sepissime 4—8-flori, ad apices ramorum 
dispositi. Bractew bracteoleque lineares. Pedicelli breves, seepissime cire. 
5mm. longi. Calyx griseo-tomentosus, in toto circ. 10 mm. longus ; lacinize 
lanceolate, +6 mm. longee, tubo paullo longiores. Veaillum extus cano- 
sericeum, obovatum, circ. 15 mm. longum. Ale oblonge, cum ungue cire. 
15 mm. long. Carina dorso rotundata, naviculariformis,: extus cano- 
tomentosa, circ. 15 mm. longa, apice acuta. Legumen immaturum, oblongum, 
breviter stipitatum, cum stipite circ. 23 mm. longum, extus cano-sericeo- 
tomentosum. 

AneoLa : On short shrub-grown pasturage by the Lassingua. Longa, 
Gossweiler No. 3899! Hb. Mus. Brit. In flower 13 Feb. 1906. 

The noticeable features of this shrub are :—The trifoliolate shortly petiolate 
leaves, with obovate or obovate-oblong leaflets; the numerous racemes of 
flowers at the ends of the branches, the racemes, being 4—8-flowered ; the 
boat-shaped cariny 14-15 mm. long, hairy externally ; the oblong, hairy, 
shortly stipitate pod. 

Rootstock ceespitose perennial, stems numerous, erect, up to 5 feet high, 
leaves glaucous-green, corolla yellow, calyx herb-green.—J. Gossweiler. 


Series 33. Flores mediocres, apicem versus pedunculorum dispositi. 
Pedunculi 2-5-flori. Carina dorso rotundata, 8-12 mm. longa. 
Stipule lineari-lanceolatee. Legumina oblonga, subsessilia, hispida. 


20€ C. opscura, DC. Prod. ii. (1825) 134; Benth. in Hook. Lond. Journ. 
Bot. ii. (1843) 575 ; Harvey in Harvey & Sonder, Fl. Cap. ii. 42. 
C. pilosa, Thunb. Fl. Cap. 572 (1823), non Mill. 
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Sufrutee decumbens vel diffusus, e basi ramosus, pilis longis patentibus 
rufo-hispidus, Folia trifoliolata, foliolis late obovatis 10-20 mm. longis 
6-12 mm. latis subtus vel utrinque longe pilosus, petiolo communi 10-25 mm. 
longo suffulta. Pedunculi terminales vel oppositifolii, 8-20 cm. longi. 


Bractee anguste. Bracteole ad basin calycis lanceolate. Calyx piloso- 


hispidus, 10-11 mm. longus ; lacinize lanceolate, acute. Vewillum carine 
subeequilongum. Al@ carina breviores. Carina dorso rotundata, 8-12 mm. 
longa, uncinata. Legumen usque ad 35-40 mm. longum, basi attenuatum. 

Care: Hastern Districts and Kaffraria, Grassy pastures in the Uitenhage 
District and from there to the Omsamwubo in Kaffirland, Drege, Ecklon & 
Zeyher No. 1260! Hb. Schinz and others. Near Saladkraal, Burke, 
Zuurveld, Dr. Gill! Hb. Schinz ; East London, A. Seifert No. 118! Hb. 
Turic. ; King Williamstown, Schlechter No. 6124! Hb. Turic.; East 
Griqualand, Kokstad, 7yson No. 1885! Hb. Schinz; District of Beaufort, 
Cooper No. 252! Hb. Schinz ; Transkei, Bazuja, Baur No. 588! Hb. Schinz; 
Cypherfontein, near Grahamstown, S. Schénland No. 830! Hb. Schinz ; near 
Grahamstown, P. Macowan No. 465! Hb. Mus. Brit.; on the Quagga Flats, 


Bowie | Hb. Mus. Brit. 


Series 34. Flores mediocres, in racemos multifloros dispositi. Carina dorso 
rotundata, 9-12 mm. longa. Legumen (C. Deflersii, Schweinf.) clavato- 
eylindricum, basi sensim constrictum, stipitatum. Suffrutices erecti, 
ubique preeter petala tomentosi. 


207. C. Deriersu, Schweinfurth in Bull. Herb. Boiss. iv. App. ii. (1896) 
224; Chiovenda in Ann. Ist. Bot. Roma, viil. (1908) 80. 
C. senegalensis, A. Terraciano, Fl. Anfilha 22, non Bacle. 
C. clavata, Wight & Arn. sec. Deflers, Voy. Yem.-127. 

Suffruticosa elata, ubique tenuiter petalis exceptis canescenti-tomentosa. 
Stipule inconspicuse vel null. olia trifoliolata, foliolis juventate albo- 
sericeis postea canescentibus ovalibus vel orbiculari-obovatis 3-5-4 cm, longis 
9-3 cm. latis, petiolo communi 4°5—6 cm. longo suffulta. Macemi laterales vel 
pseudo-terminales, elongati, multiflori. Bractew bracteoluque lineari-setacee. 
Calyx +11 mm. longus, ad § partitus. Vewzllum orbiculare, cire. 12 mm. 
longum. Ale oblongo-ovate. Carina dorso semiorbicularis. Legumen 
deflexum, ad 15-spermum, cum stipite circ. 40 mm. longum. 

Errrrea : Damoeila, Terraciano No. 1750; Achil Island, Terraciano 
No. 1749; Midir Island, Terractano No. 1748, Hb. Rom. ; Assaorta, Pappt 
No. 109, Hb. Rom. fide Dr. Chiovenda. ita. 

The type was described from Yemen, and the above description is from 
Arabian specimens. 
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208. C. rriroLt1oLaTa, Bak. fil. in Journ. Bot. xxxiv. (1896) 953. 

Suffruter ad C. Deflersii, Schweinf., accedens. Folia trifoliolata, foliolis 
late obovatis vel orbiculari-obovatis basi cuneatis apice rotundatis vel leviter 
emarginatis 25-35 mm. longis 20-30 mm. latis, utrinque tomentosis subtus 
pallidioribus, petiolo communi ferrugineo-tomentoso suffulta. lores inter 
mediocres generis, in racemos axillares et terminales dispositi. acema 
multiflori, apice plus minusve congesti, inferne dissiti ; flores brevissime 
pedicellati. Bractee lineari-lanceolatw#, 3-5 mm. longe. Calyx extus 
tomentosus, dentibus triangularibus, vel lanceolatis. Veaillum circ. 10 mm. 
longum, late obovatum. Carina 10-11 mm. longum. Legumen deest. 

GaLLa Hicunanps: Walenso, Donaldson Smith No. 213! Hb. Mus, Brit. 

This plant is ferrugineous-tomentose while C. Deflersi is cinereous- 
tomentose. The pods in C. Deflersit are cylindrical-clavate. 


Series 35. lores splendide lutei, mediocres, in racemos longe pedunculatos 
densiusculos 6—12-floros dispositi. Carina 12-13 mm. longa. Ovarium 
lineari-oblongum. Caules suftruticosi, procumbentes. 


209. C. protensa, Welw. ex Baker in Oliver, Fl..Trop. Afr. i. 35 (1875) ; 
Ehiern, Cat. Welw. Afr. Pl. i. 203. 

Caules 0°6-1'3 m. longi, griseo-sericei. Stepulw setacese. Folia trifoliolata, 
foliolis oblongo-lanceolatis acutis 5-7 em. longis 16-24 mm. latis subcoriaceis 
superne glabris subtus pilis griseis obtectis, petiolo communi 12-18 mm. 
longo suffulta. Bractew lineares, 4-6 mm. longe. Calyx 10 mm. longus, 
coriaceus, griseo-sericeus, dentibus lanceolatis. Corolla lutea, calyeem paullo 
superans. Carina dorso rotundata, uncinata. Legumen ignotum. 

ANGOLA: Pungo Andongo, Welwitsch No. 1929! Hb. Mus. Brit. 

Allied to C. decumbens, Welw., but the stipules are quite different. 


Subsect. 3. PARVIFLORAN. 


Stipules parvee vel angustee vel obsoletee. Flores parvi vel parviusculi, in 
racemos dispositi. Carina seepius 4-10 mm. longa *. 


CLAVIS SPECIERUM. 


1.  Herbze suffrutices vel fruticuli, foliis 8-foliolatis ............ 2 
Frutex, foliis 4—5-foliolatis ..2i.. am scien arene ee Sahare. 
2. Flores in racemos non subumbellatim dispositi .......:.. 5.604 3 
Flores ad apicem pedunculorum umbellatim vel subumbellatim 
CISPOSIEL ©. 5.0.5. deus cieiaus 0 -,ay1 seer ete ene Ran OMG coos cir 38 
&. Carina dorso rotundata .....2....00.666 HeuNG OU GUGOO UN ESr 4 
Carina dorso angulo recto vel fere recto curvata, inde in rostrum 


rectum sensim attenuata ........ as ele oie APE eR cs ode 35 


* See note on page 314, which also applies here. 
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ay Ye Racowms lax ae. sore ak NOC.am tent So plead qnehomicits tae 
Racemi densi, vel densiusculi...............0.00005 Shenae 
ie OA Cint api OlIACOl wen oe ne: 2. cosa cece alleges vs Sonnets 
Walyctamobi mon foliaeleie.. ..5 5 les nses us enss cies siacaas 
Cory aotac DIM LIONS MT SS. cc oe en we aw vse. «Aan 
MMETB GAL MPUGH ER Ooh cals ssc es ete dale casei sb sks chen 
7.  Herbe vel actvatices: foliis petiolatis ....... Me He anh 


Suffrutices virgati, valde foliosi, foliis sessilibus i subsessilibus. 
Pum meenwchons COPUAUI-OVateD (Ss. sek cnc lacse bees dss uscts 
Bractez non cordato-ovate ..... b ici C.0-0 DOGO ERC te ERED 
Damen Ce GIN PAUCIDOER o.04 8d sx inePie este eGo son fered one's 
Pigenensynr et HlOPGNe rd chats aus Sec cee ete MR Te BAL oe 
POE eeurOmaepitate scare oo ek gs oe eM ree ee eee od Se 
Legumina sessilia vel subsessilia ......0.......0..ceee veces 

11 (a) Foliola lanceolata vel ovata. 
Legumen cum stipite 25-30 mm. longum .................445 
(5) Foliola linearia vel lineari-lanceolata. Legumen cum stipite 
BAO aan its VOTIVE, 3 ous IS Gila OI IOROI EIS A SxeSCO eke erin 
(c) Foliola oblonga vel oblongo-oblanceolata. _Legumen cum stipite 
Gao Ohare Lovo UNippereres ce cic aisis cies inte eyerclrie es vrere ce eel 
12 (a) Foliola elliptica vel obovata, Legumen oblongo-oviforme .... 
(4) Foliola oblonga vel obiongo-elliptica, Legumen oviforme .... 
(c) Foliola oblongo-elliptica yel elliptica. Legumen oviforme vel 


globosa oviforme. Carina naviculariformis................ 
(d) Foliola glauco-viridia, oblongo-linearia. Legumen subspheeri- 
cum vel ovale. Carina uncinata ...... tno exckawcvnso oH 0.0 


(e) Foliola anguste oblonga. Legumen ferrugineo-sericeum, ob- 
longo oviforme, caleyem 2-plo superans. Carina subuncinata. 
(f) Foliola oblanceolata. Legumen pilosum, oblongum, calycem 


4-plo superans ....,.... dood sige chang Dao e-cninDa ao ago 

(g) Foliola cuneato-obovata, vel cuneato-elliptica. Legumen oe 
longum, calycem 4—5-plo superans............++.eeee renee 

13. | Racemorum pars florifera longa ..............4. ApenopOwa 
Racemorum pars florifera brevis ........--+eeee Seep CEA t ae 

14. —_ Foliola lanceolato-oblonga. Herbacea, diffusa ............. : 
Foliola lanceolata. Hrecta.......... AD eMC ce OIOin eNO ue 

15.  Foliola glabra vel in pagina inferiore puberula .......... eres 


Foliola in pagina inferiore pubescentia, pilosa vel tomentosa 


16.  Foliola coriacea. Fruticulus humilis. Verisimiliter hujus seriei. 
Bolla ky oy OOBENGOe A¢ on oGor-cooce mon ocouUS Uden omddmOG Gd 
17. Foliola anguste oblonga. Legumen stipitatum, oviforme...... 
Foliola oblonga vel oblanceolata. 
Legumen sessile, cylindricum .. 1... 6s cece eee e eee eens 


18 (a) Foliola obovata val orbiculari-obovata. Planta somalensis .... 
(6) Foliola lanceolata vel oblonga, pilosa. Planta Africa orientalis . 
(c) Foliola obovata, pubescentia. Planta Africa austro-orientalis . . 
(d) Foliola obovata, dense tomentosa. Planta intertropicalis...... 
(e) Foliola obovata oblongo-obovata vel ovata, Planta trans- 

REI EIESS 4 ois oon x5 0 biclacactd AR COLD C000 SOI apie EUG 

19,  Foliola sessilia, oblanceolato- inserts 

Suffrutex usque ad 6 dm, alt...... PEER: epee wns nee 
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19 
Orivensis. | 
9 
10 
13 
11 
12 


cyanea (p. 387). 
glaucotdes (p. 398). 


Loande (p. 398). 
distantiflor a. 
Preladot. 


hispida. 
Steudnere, 
massarensis. 


orthoclada. 
| Onobrychis. 
astragalina subsp. 
14 
oligostachys. 
uncinata. 
lanceolata (p. 343). 
16 
18 
aspalathotdes. 
Ne 
Barnabassit 
[(p. 356). 
cylindrica, 
Phillipsic. 
ukambensis. 
Schlechtere. 
uguenensis. 


Schinz. 


sessilis. 
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Foliola sessilia, foliolis oblanceolatis vel oblongo-oblanceolatis. 
Suffrutex 6-9 dm., caulis apice caudato ................-.. 

20(a) Herb vel rarius surcukices, humiles vel eateries alae 
Flores in racemos densos vel subdensos et breves vel in 
capitula dispositi. Legumina oblonga, vel lineari-oblonga 


(hujus se¥iei mihi cognita) .......... Sor ot Ae aR ene ree ; 
(b) Herbee elate, 6-15 dm. alte. Flores in racemos plus minus 
elongatos dispositi. Legumina oblonga, depresso ........ ne 


(c) Herbee yel-suffrutices, subelati. Flores in capitula dispositi. 
Legumina mihi cognita oviformia vel globoso-oviformia, pilis 
dense.obtectaumeyarererer re crac <p ata Talr sage een 

21. Flores parvi. Caria “te 4-6 mm. (once Some taboo éq6 
Flores majores. Carina seepius 7-10, rarius 11 mm. longa 
22. Carina eleganter purpureo- vel violaceo- vel brunneo-striata. . . 
Carina utes ee a vrtceter rer mth eer ee eet tes 
23.  Foliola elliptico- Splence: Racemi densi ...... Ronee aobaabor 
Foliola cuneato-oblonga, vel cuneato-elliptica. Racemi breves 
GEN Goma oase shoeteuenanels RONG ood AOS OE 
Foliola lineari-lanceolata. Racemi breves, densi ...... 
Foliola obovata vel elliptico-obovata. Racemi subdensi 
24. Foliola cuneato-oblonga. Folia ad flores appreximata .... 
Foliola oblonga, Folia ab floribus distantia 


25. _ Foliola angusta vel angustissima seepius 1-3 mm. lata ...... iy 
Foliola latiora ...... Sido sib 6) tie Aorta er eyesore sy here 
26.  ‘Foliola lineari-ligulata. Planta abyssinica ...... WPee pleura 


Foliola linearia. Racemi subdensi. Planta occidentalis 
Foliola lanceolata. Racemidensi. Planta congoensis 


27. Carina intense colorata, rubro-purpurea ................... . 
Carina lineis violaceis vel purpureis eleganter notata.......... 
@arinavtiaviars acs ici yee ehee ABU BPrie'os COBO RAAbIOS He asC 

28. — Foliola elliptica, vel oblongo- apie 10-15 mm, iene Carina 

7-8 mm. longa ...... ate Xotohn elocte arene piano dri On re cacsa. die Ron 
Foliola oblonga, vel elliptica, 15-55 mm. iar Carina 8- Or mm, 
LONG BR aetenss eher e SobinI DH DOTS O06 = en ohsrtener ste ech se ee 
Foliola ovali-lanceolata. Oatin cire. 10. mm. ines BO BoDnSo% 
29. Foliola oblongo-obovata vel elliptica. Petioli 2-5 mm, longi 


Foliola oblongo-elliptica. Petioli 15-28 mm. jones 
Foliola oblongo-elliptica, glauco-viridia. Petioli 3-6 mm. longi. 
Species verisimiliter hujus seriei sed mihi non satis nota. 
Foliola oblongo-linearia, Vexillum aurantiacum 

30. Petala lutea ..... 
Petala eleganter fret ; 

31. Carina 6-8 mm. longa .. yeep ai seemereNe vi Seapoteweteneatarahetetys 
Carina 9-10 mm. longa. ‘Foliola i linearia a SIryess 


32.  Foliola angusta, linearia, oblanceolato-oblonga, vel  elliptica. 
Legumen lineari-oblongum, 12-15 mm. longum, 12-17- 
SPOLMIUNIG See 


 ) ee we ahah s Cece sila ene bnie: Gwe) wiene bie 


Foliola oblonga vel elliptica. hepa cire, W mm, (ocean 
hirtum cire, 18-spermum,..... 

33.  Capitula densissima, multiflora . . 
Capitula minora, pluriflora ... 


66,0) Sireve ie) 8 6 el ete, CY 


ee Y 


caudata. 


21 


30 


24 
vallicola. 


astragalina. 
brachycephala. 
chrysochlora, 
pycnostachya. 
utschungwensis. 

26 

27 
Plowdeni. 
lathyrotdes. 
lukafuensis. 
emarginata. 

28 

29 


mesopontica. 


Chirinde. 
subcapitata. 
pycnocephala. 
Muanse. 
Swamboensis. 


Tropee. 


Oreadum (p. 348). 


31 
32 
Dilloniana. 


comosa. 
Vatkeana. 


densicephala. 
34 


RS 


AFRICAN SPECIES OF OCROTALARIA. 365 


34. Foliola oblonga vel obovato-oblonga....... 
Foliola obovata vel oblongo-obovata . 


Sion ioe CAML aT ak 
Pigs tattens anion otoonanandn  Ctaonlretete ley 


35, Carina cire. 5 mm. longa. Racemi +8-flori ...... apoodrnece Imma. 
Carina 9-10 mm, longa ............ 3 holGcy cigs SEEN Cape cde : 36 

36.  Legumen oviforme, stipitatum. Racemi 15-20-flori.......... Jerokoensis. 
Legumen oblongo-clavatum ...............0. aisterrcyeaare eae 37 

37. Foliola obovata ....... Sem CO pm IOlrd oma OCS NONI aoeeatraee a5 (letter 
TE GMGN AZO DIIIIIE Wie aiate's 0 ah su in os Sa eR SON wal ssesse. + deserticola, 

38. Carina 4-5 mm. longa. Herba 8-10 cm. alta........ aires ste sertulifera. 
Carina circ. 10 mm. longa. Perennis erecta, ramosa...... os. argyrolobioides. 


Series 36. Flores mediocres, in racemos axillares dispositi. Carina dorso 
rotundata, +9 mm. longa. Stipule parvee. Legumen oblongum, sub- 
sessile, circ. 25 mm. longum. Suffrutex ramosus. 


210. C. Scutecutert, Bak. fil., sp. nov. 

Suffrutexr erectus, ramis cinereo-pubescentibus. Folia trifoliolata, foliolis 
obovatis apice mucronatis 20-30 mm. longis 10-16 mm. latis, petiolo com- 
muni 6-8 mm. longo suffulta. Flores cernui, in racemos laxos dispositi. 
—Bracteole ad basin ealycis posite. Pedicelli graciles. Calya totus 5-6 mm. 
longus, dentibus triangularibus. Veazllwm in sicco pallide luteum, 8-9 mm. 
Species ad C, striatam, DC., accedens 
abs qua facile distinguenda floribus minoribus. 

Portuauese Wast Arrica: Inecanhini, R&R. Schlechter No. 12037! Hb. 
Mus. Brit. In flower and fruit, 15 Jan. 1898. 

The distinguishing features of this plant are :—The obovate leaflets, the 
lax racemes of cernuous flowers, the light yellow petals, the carina rounded 


longum. Carina vexillo subzequilonga. 


on the back about 9 mm. long, the oblong, subsessile pod. 


Series 37. Flores mediocres, in racemos laxos pauciflores laterales dispositi. 
farina 8-11 mm. longa. Stipules setaces, persistentes. Calycis lobi 
arina g i : 


foliacei. Legumen oblongo-cylindricum, stipitatum, glabrum, multi- 
spermum. 


211. C. puatycaLyx, Steud. in Schimp. Herb. Abyss. No. 860; Baker in 
Oliver, Fl. Trop. Afr. ti. 42 (1871) ; Schweinfurth in Bull. Herb. 
Boiss. (1896) App. ii. 226 ; Chiovenda in Ann. Ist. Bot. Roma, viti. 
(1908) 82 & 398. 
Phyllocalyw Quartinianus, A. Rich. Tent. FI. Abyss. i. 160, t. 34 
(1847). Wy a 
Caulis erectus, cire. 6 dm. altus, sursum tenuiter sericeus. lia trifolio- 
lata, foliolis ellipticis ovato-ellipticis vel oblongo-cllipticis 5-8 cm. longis 
cua, \s 4 : he s : 
15-32 mm. latis, petiolo commun1 5-6 em. longo suffulta. Flores lutei. 
Pedicelli graciles, Bracteole ovate, conspicux, infra calycem posite, 
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9-10 mm. longe, 5 mm. late. Bractew ad basin pedicelli, ovate. Calya 
extus tenuiter pubescens, ad 2 partitus ; lacinise foliacese, supreme quam 


aliw latiore. Vewillum dorso pallide brunneum; carina 7-11 mm. longum. | 


Legumen cum stipite 30-40 mm. longum. 

Apyssinta: Mt. Aber, Schimper (1840) No. 860! Hb. Kew.; Schimper 
(1863-68) Tigré, No. 448! Hb. Mus. Brit. 

Erirrea: Ambelaco, Schweinfurth No. 275! (1894), Geleb, Schweinfurth 
Nos. 1142! 1557! (1891), Amba, Schweinfurth No, 1372! (1891), Hb. Berol. ; 
Mensa, Terraciano § Pappi No. 917! Ham-ham, Terraciano § Papp 
No. 711! Hb. Rom.; Hamasen, Ragazei No. 203! Hb. Rom.; Mensa, 
Terraciano & Pappi No. 1933! Hb. Rom.; Amasen, Pappz No. 5334! 
Hb. Rom. 

The vexillum is light brown on the back, on the other side pale gold. The 
wings are yolk-coloured, the keel pale citron-gold, with black veins or 
greenish, the pod, without stipe, 25-28 mm. long. 


Series 38. [Flores parvi, graciliter pedicellati. Carina 5-6 mm. longa. 
Stipulze lineari-lanceolatze. Legumen oblongo-oviforme,  stipitatum, 
glabrum. Annua diffusa. 


212. C. ontxEensis, Willd. in Ges. Naturf. Fr. Neue Schr. iv. (1803) 217; 
DC, Prod. ii. 131; Benth. in Hook. Lond. Journ. Bot. ii. (1848) 
588 ; Baker in Olwer, Fl. Trop. Afr. ii. 27. 
C. macropoda, Hochst. in Schimp. Herb. Abyss. No. 1611; A. Rich. 
Tent. Fl. Abyss. i. 157. 

Caules prostrati vel suberecti, pilis \longis et patentibus induti. Stipule 
5-6 mm, longe. Folia trifoliolata, foliolis oblongo-ellipticis vel oblongo- 
obovatis lateralibus ineequilateralibus 15-28 mm. longis 9-14 mm. latis 

. 5 ai Z 2 y) 
petiolo communi 20-30 mm. longo preedita. lores in racemos laxissimos 
3—-6-floros dispositi. Pedicelli graciles. Bracteole sub calyce retroflexee 
Bractew conspicue, cordato-ovate persistentes. Calyz sericeus, tubo brevi, 
laciniis tubo longioribus. Corolla calyce vix longior. Carina dorso genu- 
flexa. Legumen cum stipite 20-22 mm. longum, stipite cire. 5-6 mm. 
longo. 

Abyssinia: Prov. Sana, Schimper (1844) No. 1611! Hb. Mus. Brit.; Quartin 
Dillon, Hb. Mus. Paris. 

A diffuse annual with conspicuous bracts, and small flowers on slender 
pedicels. 

It was originally described in a paper entitled “ Botanische Bemerkungen 
auf der Hin- uw tiickreis re sbar on: "adie? 

if der Hin- und Riickreise von Tr unquebar nach Madras,” yon Herrn 
Missioniir Rottler, mit Anmerkungen von Herrn Professor C. L. Willdenow. 
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Series 39. Flores parviusculi, in racemos laxos dispositi. Carina dorso 


rotundata, 5-6 mm. longa. Stipule anguste. Legumina oviformia vel 
oblongo-oviformia. 


213. C. Pretavot, Bak. fil., sp. nov. 

Annua, ramosa. Caules graciles. Stipulw lineares, 3-5 mm. longee. 
Folia trifoliolata, foliolis viridibus heteromorphis oblongis vel oblongo- 
ellipticis vel ellipticis 10-38 mm. longis 2°5-7 mm. latis, petiolo communi 
8-10 mm. longo suffulta. Bractew persistentes, circ. 2mm. longs. Brac- 
teole lineares, ad basin calycis adnate, circ. 2mm. long. Flores parviusculi, 
in racemos laxos dispositi. Racemi axillares. Pedicelli graciles, 3-6 mm. 
longi. Calyx totus 4-5 mm. longus. Vewillum suborbiculari-obovatum, in 
sicco album, lineis purpureis percursum, cire. 6 mm. longum. Alw oblong. 
Legumen oviforme, sessile, circ. 10 mm. longum, pubescens. 

Porrugurse Hasr ArricaA: Cabaceira Grande, Prelado No. 88! In 
flower 30 March, 1894. Hb. Berol. 

This plant is a slender annual, with narrow stipules, the leaflets vary con- 
siderably in shape, the racemes are slender, lax, 5—-8-flowered, the petals are 
white with purple lines, the pod is egg-shaped, sessile, pubescent. 


214. ©. pistantiFLoRA, Bak. fil., sp. nov. 

Suffrutez ramosus. ami tenues. Stipule 15-2 mm. longe. Folia 
trifoliolata, foliolis ellipticis vel obovatis 15-20 mm. longis 7-10 mm. latis, 
petiolo communi 10-15 mm. longo suffulta. lores parviusculi, in racemos 
laxissimos dispositi. /tacemi distanter 2—3-flori. Bractew 15-2 mm. longee. 
Bracteole parve. Pedicelli graciles. Calyx totus 4°5 mm. longus, dentibus 
acutis extus pubescentibus. Veazllum striatum, 6-7 mm. longum. Ala 
oblonge. Carina uncinata, 5-5°5 mm. longa. Legumen oblongo-oviforme, 
hirtum, 15-17 mm. longum. 

German East Arrica: Usambara, Meinhof No. 2! In flower 13 Nov. 
1902. Hb. Berol.; Usambara, Buchwald No. 540! Hb. Mus. Brit. 

The raceme of this plant is remotely 2—3-flowered, the pod hairy, oblong, 
egg-shaped. It is allied to C. distans, Benth. 


Series 40. Flores parviuseuli, in racemos laxos axillares 3-12-floros dispositi. 
Carina 5-8 mm. longa. Stipule anguste. Legumina oviformia vel 
globoso-oviformia, sessilia. Annuze vel perennes. 


215. C. nisprpa, Schinz in Bull. Herb. Boiss. sér. 11. iii. (1903) 820 ; Schenz 
in Viertelj. Nat. Ges. Ziirich, li. (1907) 421. 

Annua, procumbens, ramosa, hispida. Stepula lanceolate, 3-5 mm, longer. 

Folia trifoliolata, foliolis ellipticis oblongo-ellipticis vel elliptico-lanceolatis 
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15-45 mm. longis 5-9 mm. latis supra glabris subtus preecipue ad nervos 
hispidis, petiolo communi hispide 10-15 mm. longo suffulta. lores parvius- 
euli, in racemos laxos 3-12-floros dispositi. Racemi 3-8 em. longi. Bractew 
lineares, 1-5 mm. longee. Bracteolw parvee, calycis tubo breviores. Calyx 
totus +3 mm. longus; laciniee acute. Vewillumcire. 4mm. longum. Ale 
carina breviores. Carina 5-6 mm. longa, apice in rostrum attenuata, cym- 
beeformis. Legumen oviforme vel globoso-oviforme, sessile, 8-13 mm. longum, 
plus minusve hirsutum, multispermum. 

HeEreRoLaND: Omboatjipiro, Dinter No. 447! Hb. Turic.; Osona, 
Dinter No. 528! Ub. Turic. 

A hispid annual with small flowers in lax 3-12-flowered racemes, and egg- 
shaped pods. Allied to C. Steudneri, Schweinfurth. It is quite different 
from C. podocarpa subsp. flexuosa, Baker, with which it has been compared. 


216. C. Sreupnert, Schweinfurth in Verh. k.k. zool.-bot. Gres. Wien, xviii. 
(1868) 651; Baker in Oliver, Fl. Trop. Afr. ii. 30. 


Annua vel nerennis. Caulis e basi ramosus, erectus, striatus, pilis patenti-- 
3 ; »P 


bus hispidus. Sé¢pule lineari-subulatee, 3-5 mm. longee. olia trifoliolata, 
foliolis membranaceis glauco-viridibus supra glabris subtus ad nervos hispidis 
oblongo-linearibus 15-35 mm. longis 5-8 mm. latis, petiolo communi 6-8 mm. 
longo snffulta. lores parviusculi, pallide flavi,in racemos axillares remote 
5-8-floros dispositi. Bracteole minim. Calyx pedicello longior, extus 
puberulus, laciniis triangulari-oblongis. Veaillum late obovatum, nervis 12 
fuscis lineatum, 6-7 mm. longum. Ale vexillum eequantes. Carina 7-8 mm, 
longa, dorso angulo subacuto inflexa, calyce duplo longior. Legumen sub- 
spheericum, vel ovali-globosum, sessile, 8-9 mm. longum, 10—14-spermum. 

Hrirrea: Bogos, Keren, Steuwdner No. 114! Hb. Berol.; Aildebrandt 
No. 572! 

The plant referred here from Mkesse River, Dr. Stuhlmann No. 114, is 
doubtful ; the carina is much more rounded on the back than in the ty pe. 
C. boranica, Harms, is allied. 

A plant was collected by C. #. H. Moore No. 1047, at Victoria, Rhodesia, 
which is very closely allied. 


Series 41. Flores parvi, in racemos laxo plurifloros dispositi. Carina dorso 
rotundata, 5-6 mm. longa. Stipulee minute. Legumen ferrugineo- 
sericeum, oblongum. Humilis. 


217. C. MASSATIENSIS, Taubert in Engl. Pflanzenwelt Ost-Afr. C. 205 (1895). 

Multicaulis, radice lignosa, caulibus ramosis decumbentibus teretibus ad- 
presse pilosis. Stzpul@ lineari-lanceolatee. Folia trifoliolata, foliolis anguste 
oblongis apice mucronulatis basi cuneatis supra glabris sub lente leviter 
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verrucosis. Racemi folia 2-plo superantes. Calycis dentes acuti, tubo fere 
duplo longiores. Vewillum calyce longius. Ovarium stipitatum., Legumen 
ferrugineo-sericeum, calycem duplo superans. : 

British Easr Arrica: Between Teita and Wanga, Fischer 1791 Hb. 
Berol. 

The plant collected by J. Mildbraed in N.O. Kiwu, Lake Kalago, No. 1526, 
is closely allied to the above, but the flowers are larger and the racemes 
shorter. 


Series 42. Flores mediocres vel parviusculi, in racemos laxos seepissime 5-12- 
floros dispositi. Carina 6-9 mm. longa. Stipule parvee. Legumina 
oblonga vel cylindrica, sessilia. Suffrutices virgati, seepius elati. 


218. C. susstuis, De Wild. Ann. Mus. Congo, Bot., sér. v. i. (1906) 257, 
tab. 44. 

Caulis erectus, lignosus, usque ad 60 cm. altus, valde ramosus. Rami 
virgati, tenues. Stipulw parvee, setaceze, caducee. Folia trifoliolata, sessilia, 
foliolis oblanceolatis linearibus, superne glabris, subtus pilis adpressis vestitis. 
Flores parviusculi, in racemos laterales 5-12-floros laxos dispositi. Bractee 
ad basin pedicelli, parvee. Bracteole apicem versus pedicelli, parvee. Pedicelli 
cire. 5 mm. longi, graciles. Calycis lacinie lanceolate, acutee, tubo longiores. 
Vewillum ovale, circ. 6 mm. longum. Ale oblonge, unguiculate. Carina 
dorso geniculata, apice subobtusa. Legumen circ. 14 mm. longum, subsessile, 
oblongum. 

Congo Recion : Between Dembo and Kisantu, J. Gillett No. 1560! Hb. 
Brux. 


219. O. ontHocLaDA, Welw. ea Baker in Oliver, Fl. Trop. Afr. ii. (1871) 29: 
Hiern, Cat. Welw. Afr. Pl. i. 201. 

Sufrutex erectus, virgatus, copiose ramosus.  /olia trifoliolata, foliolis 
oblanceolatis apice mrucronatis terminali longiore 10-35 mm. longis 3-8 mm. 
latis, petiolo communi 2-5 usque ad 10 mm. longo suffulta. Flores mediocres, 
lutei, in racemos plurifloros terminales et HRA dispositi.  Bractee 
angustze, pedicello longiores. Calyx extus cinereo-pubgscens s tubus cam- 
panulatus ; - lacinize Ree es Veaillum luteum, extus hirsutum. Ale 
ovato-oblongee. Carina dorso rotundata, 6-8 mm. longa. Legumen ob- 
longum, hirsutum, sessile, 20-24 mm. longum, atari: 

CAMEROONS 3 Samulabo, Ledermann No. 5501! Hb. Berol. 

CGonco Reeton : Lulu Lumen, Hendrichs No. 3068! forma Hb. Brux. 

Aneota: Huilla, Welwitsch No. 1976! along the river Songwe, Gossweiler 
No. 1743! at the Cababa River near Kakonda, Gossweiler No. 4342! Hb. 
Mus. Brit. ; Huilla, Antunes & Dekindt No. 3026! Hb. Mus. Paris. 

C. cytisoides, Hils. & Bojer, from Madagascar, is an ally. 
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220. O. caupata, Welw. ex Baker in Oliver, Fl. Trop. Afr. ii. 18 (1871) ; 
Fiiern, Cat. Welw. Afr. Pl. i. 198. 

Sufrutex circ. 6 dm. altus, virgatus, erectus, ramosus. olia trifoliolata, 
sessilia vel subsessilia, foliolis oblanceolatis vel oblongo-oblanceolatis apice 
mucronatis basi cuneatis 10-20 mm. longis 4-7-5 mm. latis pubescentibus. 
Flores lutei, parviusculi, in racemos breves paucifloros axillares dispositi. 
Bractee anguste. Calycis tubus campanulatus ; laciniz lanceolatee. Veaillum 
dorso pubescens, 8-9 mm. longum, luteum. Ala oblongee, unguiculate, 
8 mm. longs. Carina dorso rotundata, rostro brevi, in toto 7-9 mm. longa. 
Legumina oblonga, sessilia, 10-15 mm. longa, ferrugineo-hirsuta. 

Angota: Pungo Andongo, Welwitsch Nos. 1933! 1944! Hb. Mus. 
Brit. 

Suffruticose, with sessile leaves, few-flowered racemes, and oblong pods. 


Series 438. Flores parviusculi, in racemos laxos plus minus elongatos dispositi. 
Carina dorso rotundata, 7-10 mm. longa. Stipule parve. Legumina 
oblonga, tomentosa vel hirsuta. 


221. C. uauENENSIS, Taubert in Engl. Pfhanzenwelt Ost-Afr. C. 206 (1895). 

Suffrutez ramosus, ubique petalis exceptis pilis ferrugineis villosus. 
Stipule inferiores lanceolato-subulatze, superiores lineari-subulatee. Folia 
trifoliolata, foliolis obovatis apice mucronatis basi cuneatis 15-35 mm. longis. 
Racemi longe pedunculati, folium 3-4-plo superantes, multiflori. Bractece 
setaceze, pedicello breviores. Calycis dentes lanceolato-subulati, tubo fere 
3-plo longiores. Veaillum calyce fere duplo: longius, suborbiculare, apice 
leviter emarginatum. Carina cum ungue 8-10 mm. longa. Ovarium 
stipitatum. Legumen oblongum, calycem 2°5-3-plo superans. 


GERMAN Hast Arrica: Ugueno Hills, Volkens No. 523! Hb. Berol. 


222. CG. Scutnzu, Bak. fil., sp. nov. 

Planta verisimiliter annua. Caulis tenuis, ramosus, plus minusve hirtus, 
20-27 cm. longus. Stipule lanceolate, 3-5 mm. longe. Folia trifoliolata, 
foliolis cinereo-tomentosis obovatis vel oblongo-obovatis apice mucronatis basi 
cuneatis 15-23 mm. longis 8-12 mm, latis, petiolo communi 7~11 mm. longo 
suffulta. Flores parviusculi, in racemos laxos dispositi, pedicellati. Bractew 
parvee, ad basi pedicellorum positee. Calya totus circ. 5 mm. longus; tubus 
brevis; lacinize lanceolatee, tubo longiores. Vewillum flavum, lineis leviter 
striatum, obovatum. Ala flavee. Carina 7-9 mm. longa, faleata vel sub- 
falcata, alis distincte longior. Legumen oblongum vel oblongo-oviforme, 
10-12 mm. longum, cinereo-tomentosum, plurispermum, stipes calyce brevior. 
—Ad C. uguenensem, Taubert, accedens a qua facile carinze rostro breviore 
distinguitur. 

TRANSVAAL; Sandrivier, alt. 2500 ft., R. Schlechter No. 4589! Hb. Turic. 
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Series 44. Flores mediocres, in racemos laxos dispositi. Carina dorso 
rotundata, cire. 9-10 mm. longa, lineis violaceis notata. Stipule parve. 
Legumen ignotum. Suffruticosa. 


223. C. Puriuipstm, Baker in Kew. Bull. (1895) 213. 

Suffruticosa an interdum fruticosa, ramulis gracilibus parce adpresse pilosis. 
Folia trifoliolata, foliolis subsessilibus obovatis basi cuneatis 16-20 mm. longis 
et latis facie viridibus dorso adpresse pilosis, petiolo communi 10-17 mm. 
longo preedita. lores in racemos terminales et laterales seepius 8-12-floros 
dispositi. Racemi longe pedunculati. Bractee subulate, minute. Calyx 
pubescens, dentibus lanceolatis vel deltoideis tubo equilongis. Petala lutea, 
glabra, calyce duplo longiora. Veaillum obovatum, lineis atro-purpureis 
multis percursum, Ovarium cylindricum, multiovulatum. 

SoMALILAND: Golis Range at Hammar, Miss Edith Cole! Mrs. Lort Phillips! 
Hb. Kew.; Sheikh Pass, Major Thomson No. 34! Hb. Kew. 


Series 45. Flores parviusculi, in racemos subdensos dispositi. Carina cire. 
10 mm. longa. Stipulee lineari-lanceolatee. Legumen adultum deest. 


Herba. 


224. CO. UKAMBENSIS, Vatke in Gist. Bot. Zeit. xxix. (1879) 219. 

Herba pilis longis albidis vel ferrugineis obtecta. Stipulw persistentes. 
Folia trifoliolata, foliolis lanceolatis vel oblongis superioribus linearibus supra 
glabris subtus imprimis secus nervos longe et adpresse pilosis, petiolo communi 
15-35 mm. longo praedita. Flores in racemos 8-20- vel interdum 30-floros 
dispositi. Bractew setace. Calyx albido-pilosus, basi bibracteolatus, denti- 
bus triangularibus tubo duplo brevioribus. Corolla calyce duplo longior, 
circ. 10 mm. longa. Carina in sicco purpurea, dorso puberula, in rostrum 
modicum producta. Legumen juvenile pilis dense obtectum. 

British Hast Arrica: Kitui in Ukamba, Hildebrandt No. 2800! Hb. 
Kew. ; Kibwesi, Schefler No. 11! (forma) Hb. Mus. Brit., ete. 


Series 46. [Flores parviusculi, in racemos multifloros longe pedunculatos 
dispositi. Carina dorso rotundata, 5-6 mm. longa. Stipulee inconspicue. 
: Legumen ignotum. Annua erecta. 


2925. OC. oticgostacHys, Baker in Oliver, Fl. Trop. Afr. ii. 41 (1871) ; Hiern 
Cat. Welw. Afr. Pl. i. 204. | 
Species habitu C. lanceolate, HK. Mey. Caulis erectus, ramosus. Folia 
trifoliolata, foliolis oblongis vel ellipticis apice obtusis basi cuneatis breviter 
petiolulatis 25-50 mm. longis 9-15 mm. latis, petiolo communi 15-35 mm. 
longo suffulta. lores parvi, in racemos multifloros dispositi. beans longe 
B 
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pedunculati. Bracteole minute.  Calycis tubus campanulatus, dentibus 
acutis, in toto cire. 4 mm. longus. Vewillwm lineis purpureis notatum, 
5-6 mm. longum. Legumen ignotum. 

Ancota: Pungo Andongo, Welwitsch No. 1957! Hb. Mus. Brit. 

The material of this species is not very satisfactory. It is evidently allied 
to C. lanceolata, E. Mey., but differs in the broader leaflets, ete. 


Series 47. Flores in racemos 10-25-floros dispositi. Carina dorso rotundata, . 
uncinata, 7-8 mm. longa. Stipulse minute. Legumen lineari-oblongum, 
stipitatum. 


226. C. uncinaTA, Welw. ea Baker in Oliver, Fl. Trop. Afr. ii. 33 (1871); 
Hiern, Cat. Welw. Afr. Pl. i. 202. 

Herbacea, diffusa, 0°5-0°6 m. alta. Rami griseo-pubescentes, ramulis 
erecto-patentibus. Stipulw setacese. Folia trifoliolata, foliolis subtus griseo- 
puberulis lanceolato-oblongis intermediis 24-36 mm. longis 10-16 mm. 
latis, petiolo communi 12-24 mm. longo suffulta. lores in racemos laxos 
dispositi. Bractew setaceze, persistentes. Pedicelli 4-6 mm. longi. Calyx 
circ. 3 mm. longus, dentibus lanceolato-acuminatis tubo longioribus. Corolla 
cire. 8 mm. longa. Vewzllum lineis purpureis eleganter striatum. Carina 
uncinata. Legumen 24-30 mm. longum, 20-30-spermum, griseo-pubescens, 
glabrescens. 

Aneota: Huilla, Welwitsch No. 1974! Hb. Mus. Brit. 


Corolla yellow, standard brown-orange. 


Series 48. Flores parvi vel parviusculi, in racemos szepius multifloros et densos 
vel densiusculos rarius paucifloros dispositi. Carina dorso rotundata, 
4-10 vel 11 mm. longa. Hujus seriei legumina omnia mihi cognita 
oblonga vel oblonga-cylindrica, sessilia vel breviter stipitata. 


227. C. VALLICOLA, Bak. fil., sp. nov. 

Species ad C. astragalinam, Hochst. et C. chrysochloram, Bak. fil., accedens. 
Caules inter congeneres robustiusculi, cinereo-pubescentes, herbacei. Stipule 
subnulle. olia trifoliolata, foliolis elliptico-obovatis vel oblongo-obovatis 
basi cuneatis 26-30 mm. longis 10-15 mm. latis, petiolo communi 10-20 mm. 
longo suffulta. Flores parvi, in racemos densos dispositi. Racemi 5-10 em. 
longi. Bracteole ad basin calycis lineares. Calya cire. 4 mm. longus, 
pubescens, dentibus acutis. Vewillwm cire. 5 mm. longum, in sicco striatum. 
Carina in sicco eleganter purpureo-striata, 4-5 mm. longa.  Legumina 
oblonga, subsessilia, 14-16 mm.. longa, depressa, pubescentia. 


British East Arrica: Hldoma Ravine, A. Whyte! Hb. Kew. 
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The stems of this species are cinereous-pubescent, and stouter than in 
C. astragalina, Hochst. The flowers are in a dense raceme, the carina 
rounded on the back, about 4—5 mm. long, the pod oblong. 


228. C. pycnostacuya, Benth. in Hook.- Lond. Journ. Bot. ii. (1843) 584; 
Baker in Oliwer, Fl. Trop. Afr. ii. 48. 
C. melilotoides, Steud. ex A. Rich. Fl. Abyss. i. 155 (1847), 

Erecta, diffusa. ° Ramuli angulato-striati,, minute puberuli vel glabri. 
Stipule setacee. Folia trifoliolata, foliolis cuneato-oblongis obtusis emargi- 
natis 20-28 mm. longis 6-10 mm. latis supra vel utrinque glabris, petiolo 
communi 8-15 mm. longo suffulta. lores parvi, in racemos laterales densos 
breves 20—50-floros dispositi. Racemi iis Meliloti officinalis subsimiles. 
Bractee setacese, longe.  Bracteole minute. Pedicelli glabri, cernui. 
Calyx usque ad medium fissus, dentibus triangularibus acutis glabris. Corolla 
lutea, non striata. Vesxillum luteum, carine subeequilongum. Al@é carina 
breviores. Carina rostro brevi, faleata, +4 mm. longa. Legumen subsessile, 
oblongum, 8-12 mm. longum, 7—10-spermum, minute puberulum. 

SupAN: Sennaar, Kotschy No. 417! Hb. Kew. 

AsyssintA: Near Gafta, Schimper (1842) No. 1213! Hb. Kew. etc. ; 
near Gageros, Schimper No. 2191! Hb. Kew. ; Abyssinia, Schimper (1853) 
No. 430! Hb. Kew. 

British East Arrica: Muka, Kassner No. 932! Hb. Mus. Brit. 


Var. nov. Donaupsonul, Bak. il. 

Erecta, ramosa. Folia trifoliolata, foliolis glauco-viridibus. /tacemi longi- 
ores, usque ad 15 vel 18 cm. longi, multiflori. Calya totus cire. 4 mm. longus. 
Flores majores, flavi. Carina dorso rotundata, apice acuta, in toto cire 
8-9 mm. longa. Legumina oblonga, I-12 mm. longa, 7—-10-sperma. 

SoMALILAND: Schebelli, Donaldson Smith! Hb. Mus. Brit. 


Var. nov. ANGOLENSIS, Bak. fil. 

Annua, ramosa, a typo differt indumento copiosiore. Caules 12-15 mm. 
longi, tomentelli, Folia trifoliolata, foliolis glauco-viridibus elliptico-obovatis. 
Flores parvi, in racemos densos dispositi. Bractew lineares. Bracteole 
parvee, lineares. Calyx tomentosus, +4 mm. longus. Carina dorso rotun- 
data, lutea, 5-6 mm. longa. Leyuwmen tomentellum, sessile, oblongum, 
9-11 mm. longum, cire. 10-spermum. 

Ancota: Malange, in moist situations of sugar-cane plantations, 
Gossweiler No. 1334! Hb. Mus. Brit. 

The stipules are either absent or early deciduous. 


229. C. urscHuNGWENSIS, Bak. fil., sp. nov. 
Rami tenues. Stipule inconspicue. Folia trifoliolata, foliolis oblongis 
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10-17 mm. longis strigoso-pubescentibus, petiolo communi 6-8 mm. longo 
suffulta. Flores parviusculi, capitato-congesti, numerosi. Bractew parve. 
Pedicelli ferrugineo-pubescentes. Calyx totus 3°5 mm. longus, dentibus 
acutis. Veaillum +5 mm. longum, flavum, striatum, ungue pubescente. 
Ale oblongz, carine subequilongee. Carina dorso rotundata, flava, 5°5 mm. 
longa. Ovarium lineari-oblongum. Legumen deest. 

German Hast Arrica: Uhehe, Utschungwe Berg, 1600 m., raw 
Hauptmann Prince! Hb. Berol. 


The flowers are small, in a globose head, with the leaves some distance — 
from the flowers. 


230. C. astracaLina, Hochst. in Schimp. Herb. Abyss. No. 808; Baker in 
Oliver, Fl. Trop. Afr. ti. 43 (1871); Schweinfurth in Bull. Herb. 
Boiss. (1896) App. i. 226. 
C. striata, A. Br. in Flora, xxiv. (1841) 280, non DC. 
C. abyssimca, D. Dietr. Syn. iv. 933 (1847). 

Caules tenues ramosi. Stipulew obsolete. Folia trifoliolata, foliolis in 
typo cuneato-oblongis vel cuneato-ellipticis 15-25 mm. longis 6-8 mm. latis 
glauco-viridibus subtus et margine adpresse pilosis, petiolo communi 
10-15 mm. longo suffulta. Flores parvi, in typo in racemos breves densi- 
floros dispositi. Bractew parvee, anguste. Bracteole parvee. Calyx totus 
3-4 mm. longus; laciniz lanceolate. Veaillum lineis violaceis notatum, 
5-6 mm. longum. Carina 5-6 mm. longa. Legumen oblongum, 10-12 mm. 
longum, subsessile, 10-14-spermum. 

AByssINIA : Schimper (1863-68) No. 560! Hb. Mus. Brit. ; near Gapdia, 
Schimper (1842) No. 808! Hb. Mus. Brit.; near Arnam, Schimper (1844) 
No. 1495! Hb. Mus. Brit. 

Eritrea, Bogos, Hildebrandt No. 571! Hb. Mus. Brit.; Mt. Alam Kale, 
Schweinfurth § Riva No. 1656! Hb. Turic.; Dr. Terraciano No. 325! Hb. 
Turic.; Maragus, Pappi No. 113! Hb. Mus. Brit. 

NIAMNIAMLAND: Schweinfurth No. 3909 ! Hb. Mus. Brit. 


The following forms are described by Dr. Schweinfurth :— 


Forma I. Racemus elongatus, longe pedunculatus. 


Eritrea: Ambelaco, Schweinfurth No. 281 (1894). 

Forma II. Racemus congestus, subcapitatus, longe pedunculatus, foliolis 
ovalibus vel obovatis. 

Erirrea: Ginda, Schweinfurth No. 397 (1891); Ambelaco, Schweinfurth 
No. 279 (1894) ; south from Ginda, Schweinfurth No. 1899 (1892). 

Forma III. Prostrata vel diffusa, parviflora, pedunculis abbreviatis, 
rariflora. 


Erirea : Ambelaco, Schweinfurth No. 278 (1894); Gaba, Schweinfurth 
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ee eae Geleb, Schweinfurth No. 1202 (1891); Ginda, Schweinfurth 

Dr. Schweinfurth distributed his No. 3909 from Niamniamland as C. im- 
pressa, N ees, which is a variety of C. astragalina, Hochst. with concolorous 
carina. C. impressa, Nees, was published in Del. Sem. Hort. Vrat. (1843) 3, 


ees Linnea, 1842, p- 214, Nees states that it is the same as C. striata, 
eDr 


Subsp. C. Onoprycuis, A. Rich. Tent. Fl. Abyss. i. 154 (1847), pro sp. 

Caulis erectus, ramosus. Stipule inconspicue. Folia trifoliolata, foliolis 
obovati-oblongis vel ellipticis 40-55 mm. longis 11-15 mm. latis, petiolo 
communi 25-30 mm. longo preedita. Flores parvi, in racemos elongatos 
dispositi. Racemi multiflori. Jalyx totus 3-3°5 mm. longus. Vewillum 
venosum. Carina dorso rotundata, circ. 4-5 mm. longa. Legumen oblongum, 
glabrum, breviter stipitatum. 

ApyssiniA: Near Tchélatchékanné, Quartin Dillon! Hb. Mus. Paris ; 
Gallabat, Schweinfurth No. 1877! Hb. Mus. Brit. 

This plant has small purplish flowers, in an elongate and many-flowered 
raceme, the carina is falcate, and about 5 mm. long. 


231. C. BRACHYCEPHALA, Harms in Herb. Berol. 

Erecta. Stipule parve. Folia trifoliolata, foliolis lineari-lanceolatis 
25-33 mm. longis 6-8 mm. latis, intermediis majoribus, petiolo communi 
sepius 6-18 mm. longo predita. Flores parvi, in racemos subcapitatos 


breves densos dispositi. Pedunculi breves vel brevissimi. | Carina dorso 
rotundata, 5-6 mm. longa. Legumen oblongum, plus minusve 11 mm. 
longum. 


GatLa HicHianps ; Arussi Galla, Ellenbeck No. 1557! Hb. Berol. 
Allied to C. astragalina, Hochst. 


232. ©. curysocntora, Bak. fil. ex Harms in Deutschen Zentral Afr. Exped. 
ii, 244 (1912). 

Caules plures ex eadem radice orti, herbacei, 10-15 em. longi. Stepule 
subnulle. Folia trifoliolata, foliolis obovatis vel elliptico-obovatis 10-17 mm. 
longis 6-8 mm. latis subtus strigoso-pubescentibus, petiolo communi 5-10 mm. 
longo suffulta. lores parviusculi, in racemos breves dispositi. Bractew 
parve, lineares. Bracteole circ. 1 mm. longe, ad basin calycis posite. Calya: 
totus circ. 4mm. longus, dentibus acutis. Vewillum in sicco luteum, brunneo- 
striatum, 5-6 mm. longum. Ale oblonge, striate. Carina dorso rotundata, 
5-5'5 mm. longa, striata. Legumina oblonga, circ. 12 mm. longa, sessilia, 
pubescentia. 

Uaanpa: Mulema, Bagshawe Nos. 234! 253! Hb. Mus. Brit. 

Ruanpa : Nyarasongo and Nyansa, Mildbraed No. 6921! Hb. Berol. 
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233. C. Prowpent, Baker in Oliver, Fl. Trop. Afr. ii. 41 (1871). 

Caulis herbaceus, striatus, sursum pube griseo indutus. Stipule 0. Folia 
trifoliolata, foliolis linearibus lineari-lanceolatis vel lineari-oblongis 25-50 mm. 
longis 4-5 mm. latis glabrescentibus, petiolo communi 12-16 mm. longo 
suffulta. Flores parviusculi, in racemos multifloros vel plurifloros dispositi. 
Bractee lineares, parvee. Vewillum lineis purpureis notatum. Ale oblonge. 
Carina dorso suborbicularis, lineis purpureis percursa, apice acuta, circ. 
8 mm. longa. Ovarium lineare, sessile, griseo-sericeum. Legumen adhuc 
ignotum. 

ApyssiniA : Plowden! Hb. Kew. 

Allied to C. mesopontica, Tanbert, but the leaves are longer and narrower. 


234. C. Muansm, Bak. jil., sp. nov. 

Caulis erectus, cinereo-subtomentosus.  Stipule subnulle. Folia tri- 
foliolata, foliolis oblongis vel ellipticis 18-35 mm. longis 7-12 mm. latis, 
petiolo pubescente 15-28 mm. longo instructa. lores parviusculi, in 
racemum densum terminalem dispositi. acemz 25-40 mm. longi. Calyx 
4°5-5'0 mm. longus, cinereo-subtomentosus, dentibus acutis tubo brevioribus. 
Vewxillum in sicco purpureo-lineatum, +7 mm. longum, unguiculatum. Ale 
oblongee, carina paullo longiores. Carina dorso rotundata, lineis purpureis 
notata, +7 mm. longa. Legumen +19 mm. longum, seminibus leevibus 
brunneis. 

German Hast Arrica: Muansa, Dr. StuAlmann (Expedition Emin Pascha) 
No. 4659! Hb. Berol.; Umbugwe and Iraku, Hauptmann Merker No. 158! 
Hb. Berol. 


This plant is cinereous-tomentose, and has an inflorescence of small flowers, 
in a dense head. It is allied to C. Plowdeni, Baker. 


235. C. PYCNOCEPHALA, Bak. /il., sp. nov. 

Suffrutex. Caulis erectus, pubescens. Stipula setacee, 2 mm. longe. 
Foha trifoliolata, foliolis oblongo-obovatis vel ellipticis 10-18 mm. longis 
7-9 mm. latis subtus pubescentibus, petiolo pubescente 2-5 mm. longo 
suffulta. lores medioeres, flavi, in racemum terminalem dense congesti. 
Racemi 2°5-4:0 em. longi. Pedicelli 2-3 mm. longi, pubescentes. -Bractew 
anguste.  Bracteole 2, ad apicem pedicelli posite. Calya pubescens, in 
toto 4°5-5 mm. longus. Veaillwm in sicco luteum, suborbiculari-obovatum. 
Ala oblongee, carinze subeequilongee. Carina dorso rotundata, 7-9 mm. longa, 
apice acuta, Legumen ignotum. 

GeRMAN Hast Arrica: Msamvia, Lake Nyasa Expedition Hauptmann 
Fromm, Muntzner No. 53! Hb. Berol. ; 

Allied to C. mesopontica, Taubert, and C. emarginata, Bojer. 

The distinguishing features of this species are:—The yellow pubescence 
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of the stem, the oblong-ovate leaflets, the yellow flowers gathered in a dense 


head, the heads being not closely subtended by a number of leaves, but 
within 5 em. of the uppermost leaf. 


236. C. FwamBoEnsis, Bak. jil., sp. nov. 

Species ad C. astragalinam, Hochst., accedens. Caules plures, adscendentes, 
pubescentes, graciles, 15-20 em, longi. Stipule lineares. Folia trifoliolata, 
foliolis glauco-viridibus oblongo-ellipticis vel ellipticis apice mucronatis basi 
cuneatis 15-20 mm. longis 5-9 mm. latis, petiolo communi pubescente 
3-6 mm. longo instructa. Flores parvi, in racemos densos subcapitatos 
pedunculatos dispositi. Racemi +3 em. longi. Pedicelli 1-2 mm. longi. 
Bractee lineares, 1°5 mm. longe. Calyx extus pilis obtectus, 4°5 mm. longus, 
dentibus acutis, Vewillum lineatum, calyce longius, 7-8 mm. longum, 
unguiculatum. Carina dorso rotundata, 7-8 mm. longa, faleata vel sub- 
faleata, apice acuta. Legumen ignotum. 

NyasaLAnp: Fwambo, Lake Tanganyika, Carson! Hb. Kew. 

A plant with ascending flexuous stems, trifoliolate glaucous leaves, oblong- 
elliptical leaflets and a head of small flowers, with a carina 7-8 mm. long and 
rounded on the back. 


237. C. mesopontica, Taubert in Engl. Pflanzenwelt Ost-Afr. C. 207 (1895). 

Suffrutex erectus, ramosus, pubescens. Stipule inconspicue. Folia tri- 
foliolata, foliolis lineari-oblongis vel ellipticis 11-16 mm. longis 4-6 mm. 
latis subtus pallidioribus pubescentibus, petiolo 4-8 mm. longo suffulta. 
Flores parviusculi, in racemos dispositi, quam flores C. emarginate, Bojer, 
minores. Bracter 1-2 mm. longse. Calyx hirtus in toto cire. 3 mm. longus ; 
lacinize acute. Veawillum suborbiculari-obovatum, striatum, calyce longius. 
Ale oblong, carina breviores, circ. 7 mm. longe. Carina 6-8 mm, longa, 
striata, calyce 2—3-plo longior. 

Habitu C. emarginate, Bojer, floribus minoribus distinguenda. 

German East Arrica: Bukoba, Stuhlmann No. 4047! Hb. Berol.; West 
Karagwe, Stuhlmann No. 1970! Hb. Berol.; West Mpororo! Stuhlmann 
Nos. 3147 ! 3149! Hb. Berol. 


238. C. Cuininp#&, Bak. fil., sp. nov. 

Caulis erectus, teres, ramosus, pubescens.  Stipulw lineari-lanceolate. 
Folia trifoliolata, foliolis oblongis vel ellipticis apice acutis basi cuneatis 
15-90 mm. longis 5-30 mm. latis pubescentibus, costa superne impressa, 
petiolo communi 5-20 mm. longo instructa. lores in racemos laterales et 
terminales multifloros dispositi. Bractew lineares, 4-5 mm. longe. Brac- 
teole lineares, calyce longiores. Calya hirsutus, in toto 4—5 mm. longus 
dentibus acutis. Veaillum in sicco luteum, lineatum, carina distincte 
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brevius. Ale carina breviores. Carina falcata, calyce longior, circ. 8 mm. 
longa. Ovarium hirsutum. Legumen 25-30 mm. longum, oblongum, 
hirsutum, polyspermum. 

GazALAND : Near Chirinda, alt. 1270 m., C. /. MZ. Swynnerton Nossa 39%! 
1498! Hb. Mus. Brit. 

A small herb with yellow flowers, allied to C, Kirki, Baker, and C. pallida, 
Dryand. The bracteoles are linear and adnate to the calyx near the base, 
4—5 mm. long. 


239. C. LavHYROIDES, Guill. § Perr. Fl. Seneg. Tent. 1. 162 (1830-33) ; 
Baker in Olwer, Fl. Trop. Afr. ii. 35. 

Annua e basi ramosa, ramis divaricatis patentibus. Stipule subnullee. 
Folia trifoliolata, foliolis linearibus 30-40 mm. longis 15-25 mm. latis, 
subtus strigoso-pubescentibus superne glabris, petiolo communi 10-15 mm. 
longo suffulta. Flores in racemos breves dispositi, rubro-striati, parviusculi. 
Bractee parve. Calyx ad medium 5-fidus, dentibus lineari-lanceolatis. 
Vewillum ovale, flavum, lineis rubro-fuscis striatum. Ale oblong. Carina 
rostriformis, alis longior, falcata, 6-8 mm. longa. Legumen pendulum, 
oblongum, 12-20 mm. longum, sessile, circ. 24-spermum, fere glabrum, 
seminibus ovato-compressis fusco-flavescentibus. 

SENEGAMBIA: Perrottet! Hb. Mus. Brit. 

Sierra Leone: Afzelius! Hb. Mus. Brit. 

CaMERoons: Preuss No. 625! Hb. Kew., etc. 


240. C. cytinprica, A. Rich.. Tent. Fl. Abyss. i. 154 (1847). 
) Y 
C: tigrensis, Baker in Oliver, |. ¢. ii. 36. 
g ) > 
Radix crassa. Caulis basi suffruticosus, erectus, cinero-pubescens vel fere 
2 
glaber. Stipule obsolete. Folia trifoliolata, foliolis oblongis vel oblanceo- 
latis obtusis 15-35 mm. longis 4-6-9 mm. latis pulverulenti-pubescentibus 
cs} ? 
petiolo communi 5-6 mm. longo suffulta. Flores parviusculi, in racemos 
breves dispositi. Bractee minutee. Calyx leviter sericeus, dentibus lanceo- 
latis. Flores lutei. Vewillum supra unguem bicaruneculatum. Carina 
lutea, striata, 8-10 mm. longa. Legumina sessilia, lineari-oblonga, 16-18 mm. 
longa, 6—-8-sperma, glabra vel pubenti-cinerea. 
AsyssinIaA: Near Adoua, Petit! Hb. Mus. Paris ; Abyssinia, Schimper 
(1863-68) No. 259! Hb. Mus. Brit. 


This is apparently not the C. cylindrica of Chiovenda in Ann. Ist. Bot. 
Roma, viii. 400. 


241. C. suscarirata, De Wild. in Ann. Mus. Congo, sér. Iv. i. 186 (1903). 
Erecta. Kami pilis appressis sparse induti. Stipule setacese, 1-2 mm. 

longee. olia trifoliolata, foliolis superne glabris ovato-lanceolatis apice 

mucronulatis lateralibus, 30-45 mm. longis 5-12 mm. latis, petiolo communi 
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10-2 : : J 
20 mm. longo suffulta. Flores mediocres, in racemos terminales dispositi. 


puerente subeapitata.  Vewillum longitudinaliter striatum, 8-9 mm. 

ongum, + p . , } 

e P +7 mm. latum. Ale 7-8 mm. long, oblongee. Carina dorso 

ro a ata, lineis purpureis striata, circ. 10 mm. longa. Legumen deest. 
Congo Rucion: Katanga, Lukafu, Verdick No. 611! Hb. Brux. 


wings C, LUKAFUENSIS, De Wild. in Ann. Mus. Congo, sér. tv. i. 184 (1903). 

Caules erecti, pilis albidis vestiti. Stipule obsolete. Folia trifoliolata, 
foliolis lanceolatis 10-16 mm. longis 15-8 mm. latis superne sparse 
pubescentibus subtus dense pubescentibus margine ciliatis, petiolo brevi 
suffulta. Flores mediocres, in capitula dispositi. Calyx 7-8 mm. longus, 
lobis acutis. Vewillum obovale, orbiculare, cire. 10 mm. longum, 7-8 mm. 
latum, extus pubescens. Ale carina longiores. Ovarium pubescens. 
Legumen ignotum. 

Conco Reaton: Lukafu, C. Verdick No. 469! Hb. Brux. 

This plant is not a near ally of C. Perrottetii, as stated in the original 
description. It has trifoliolate leaves and lanceolate leaflets. The flowers 
are in globular or subglobular heads. 


243. C. EMARGINATA, Bojer ; Benth. in Hook. Lond. Journ. Bot. ii. (1843) 
584; Bakerin Oliver, Fl. Trop. Afr. ii. 35. 

Caulis erectus, striatus, pube denso griseo brevi obtectus.  Stipule 0. 
Folia trifoliolata, foliolis oblongis lineari-oblongis vel oblongo-obovatis 12-40 
mm. longis 5-13 mm. latis utrinque sericeis, petiolo communi 5-16 mm. 
longo preedita. Flores in racemos terminales multifloros dispositi. Bractec 
1-2 mm. long. Calyx oblique campanulatus, dentibus acutis. Vewrellum 
in sicco luteum, striatum, suborbiculari-obovatum. Ale oblong, carina 
seepius longiores, 9-11 mm. longz, in sicco lutese. Carina apice acuta, LO-11 
mm. longa, in sicco rubro-purpurea. Legumen cylindricum, apice leviter 
sursum flexum, circ. 3 cm. longum, pubescens. 

British East Arrica: Nyika Country, Rev. T. Wakefield, Hb. Kew.; 
Ribe, Rev. T. Wakefield, Hb. Kew.; River Kena, Kassner No. 189 ! Hb. Mus. 
Brit. 

Pempa: Bojer! Hb. Kew., Voeltzkow ! Hb. Berol. 

German East Arnica: Usambara, Holst Nos. 2132! 2619! Hb. Berol.; 
Tanga, Volkens No. 18! Hb. Berol. 


944, OC. Tropnx, Mattei in Boll. Ort. Bot. Giard. Colon. Palermo, vii. (1908) 
17A. 
Annua, erecta vel prostrata, diffusa, caule anguloso sulcato piloso. Stepule 
minute, setacee.  Lolia trifoliolata, foliolis oblongo-linearibus obtusis 
integris supra intense viridibus glabrescentibus subtus pallidioribus adpresse 
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albo-pilosis, petiolo tenui elongato suffulta. Racema laterales, oppositifolii, 
sessiles, densiflori, seepe 20-flori et ultra. Flores parviusculi, breviter pedi- 
cellati. Calycis lobi lanceolati, acuti, pilosi. Petala flavescentia. Veaillum 
aurantiacum.  Legumina fere sessilia, adpressa, subpendula, inflata, dorso 
compressa, parce pubentia, 12—14-sperma, seminibus brunneis rugulosis. 
ITALIAN SOMALILAND: Torda Goscia, Macaluso No. 93. 
Near C. astragalina, Hochst., but I have not seen this species. 


Series 49. Flores parviusculi, numerosi, in racemos seepissime terminales, 
rarius laterales dispositis. Carina faleata, subfaleata vel subrect- 
angularis, 6-10 mm. longa. Stipule 0. Bracteze lineares, conspicue. 
Legumina oblonga, deflexa. Herbze erectz, seepius elatee. 


245. C. comosa, Baker in Oliver, Fl. Trop. Afr. ii. 34 (1871); Miern, Cat. 
Welw. Afr. Pl. i. 2038. 

Erecta, usque ad 6-10 dm. alt., caulibus suleatis brunneo-sericeis. Folia 
trifoliolata, foliolis oblanceolatis ‘linearibus vel ellipticis apice mucronatis 
50-65 mm. longis 5-30 mm. latis viridibus subtus sericeis, petiolo communi 
50-65 mm. longo preedita. Fores in racemos densissimos multifloros dispositi. 
Bractew setaceze, persistentes. Pedicelli sericei. Calyx totus circ. 5 mm. 
longus, dense sericeus. Corolla lutea. Veaillum purpureo-lineatum. Ale 
oblongee. Carina dorso rotundata, 6-7 mm. longa, apice acuta, rostro brevi. 
Legumen sessile, lineari-oblongum, 12-15 mm. longum, sericeum, 12—-17- 
spermum. 

Conco Rrcion: Leustu, Vanderyst, Hb. Brux.; Kitobola, A. Flamigné 
Now139) Hb. Brux: 

AnGoLa: Golungo Alto, Welwitsch No. 1959! and No. 1960! Hb. Mus. 
Brit. ; No. 1961! Hb. Mus. Brit. (forma foliolis latioribus). 


246. C. VaTKEANA, Hngl. in Hochsgebirgsflora, 245 (1895). 

Caulis erectus, simplex vel pauci ramosus, superne strigoso-pilosus, 2-4 dm. 
longus. Folia trifoliolata, foliolis oblongo-ellipticis vel oblongis acutis 
2-4 cm. longis 8-13 mm. latis strigoso-pilosis, petiolo communi cire. 1 em. 
longo preedita. Bractew lineari-lanceolate, pedicellum superantes, 3 mm. 
longee. Flores mediocres, in racemum terminalem multiflorum dispositi. 
Calyx oblique cupuliformis, sordide violescens, lacinia anteriore quam 
posticee 23-plo quam intermedize 2-plo longiore. Vewillum obovatum, circ. 
6 mm. longum. Ale lineari-oblongse, obtuse. Carina subrectangularis, 
acuta, 7-8 mm. longa, rostro 3 mm. longo instructa. Legumen lineari- 
oblongum, circ. 17 mm. longum, dense molliter pilosum. 

Asysstnia: Dschan Meda, Schimper (1863) No. 1221! Hbb. Berol., Mus. 
Brit. 
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247.-C. Dittontawa, Baker in Oliver, Fl. Trop. Afr. ii. 41 (1871). 
Chrysocalyx Quartiniana, A Rich. Tent. Fl. Abyss. i. 159 (1847). 
Chrysocalyx Petitiana, A. Rich. 1. ec. 

Caulis erectus, subglaber, ramosus. Rami angulati. Folia trifoliolata, 
foliolis linearibus lanceolatis vel oblanceolatis. apice mucronatis 4-9 em. 
longis 6-10 mm, latis pallide viridibus, petiolo communi 20-30 mm. longo 
preedita. Flores parviusculi, in racemos elongatos multifloros dispositi. 
Bractee conspicue, lineares, 5-7 mm. longee. Bracteolw ad basin calycis 
posites. Pedicelli 4-6 mm. longi. Calya totus 4-4°5 mm. longus, dentibus 
acuminatis. Veeillum album vel luteum, purpureo-venosum. Ale oblong. 
Carina 7-10 mm. longa, apice acuta, dorso rotundata. Legumen subsessile, 
oblongum, 11-22 mm. longum, tenuiter griseo-sericeum, 15-20-spermum, 

ABYSSINIA: Schimper (1862) No. 461! Hbb. Mus. Brit., Turic. ; Quartin 
Dillon No. 29! Hb. Mus. Paris; Hildebrandt No. 574! Hb. Mus. Brit. ; 
Petit! Hb. Kew.; Schimper (1853) No. 107! Hb. Kew.; Gallabat, 
Schweinfurth No. 1875! Hb. Mus. Brit. ; No. 1876! Hb. Schweinf. 

NIAMNIAMLAND: Schweinfurth No. 3981! Hb. Schweinf. (forma foliolis 
longis angustis). 


Forma CAMERUNENSIS, Bak. fil. 

Caulis erectus, striatus, 1-15 m. alt. Folia foliolis quam iis typi 
paullo majoribus oblongo-lanceolatis vel oblongis usque ad 115 cm. longis, 
petiolo communi usque ad 9 cm. longo preedita. Flores aurei, lineis rubris 
notati, paullo majores, in racemos multifloros densos dispositi. Calyw circ. 
5 mm. longus, pubescens. 

CamEROoNS: Gamu, 480 m., C. Ledermann No. 5297! Hb. Berol. 


Leaves bright green above, grey-green below. 


Series 50. Flores mediocres, in capitula plus minusve dense congesta. Carina 
dorso rotundata, 7-11 mm. longa.~ Stipulze parvee. Legumina hujus 
seriei mihi cognita elliptico-oblonga, pilis ferrugineis seepius vestita. 

248. CO. DENSICEPHALA, Welw. ex Baker in Oliver, Fl. 

(1871) ; Hiern, Cat. Welw. Afr. Pl. i. 199. 
Caulis erectus, tomento brevi indutus. Folia trifoliolata, foliolis molliter 

ferrugineo vel fusco-tomentosis anguste obovatis foliolis lateralibus 30- 

35 mm. longis intermediis 50-55 mm. longis, petiolo communi 10-15 mm. 

Flores in capitula densissima multiflora congesta. Calycis 


LPOD. Aj Wonad 


longo preedita. 
a=) SP ine. . $ ¥ ae: kk bens Ca {9 
tubus brevis ; lacinize lanceolate, hirtee. Ale oblong, unguiculate. Carina 


pubescens, apice incurva, 10-11 mm. longa. Ovarium oblongum, sericeum, 


Legumen ignotum. 
Telwi Aare = Bit 
Angota ; Pango Andongo, Welwitsch No, 1919! Hb. Mus. Brit. 
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249. C. pumerorum, Baker in Oliver, Fl. Trop. Afr. ii. 22 (1871) ; Hiern, 
Cat. Welw. Afr. Pl. i. 199. 

Caulis erectus, indumento brevi ferrugineo indutus, ramosus. Stipule 
minute. Folia trifoliolata, foliolis subtus molliter tomentosis oblongis vel 
obovato-oblongis lateralibus minoribus 20-45 mm. longis intermediis 40- 
80 mm. longis, petiolo communi 5-10 mm. longo suffulta. Flores mediocres, 
in capitula congesti, capitulis ad ramorum apices dispositis. Bractee an- 
guste. Calyx extus hirtus. Vewillum in sicco rabro-purpureum. Ale 
oblonga, carina breviores. Carina apice incurva, acuta, + 7 mm. longa. 
Legumen sessile, elliptico-oblongum, 6-8 mm. longum, pilis ferrugineis dense 
vestitum 3—4-spermum. . 

Angora: Pango Andongo, Welwitsch No. 1920! Huilla, Welwitsch 
No. 1921! Hb. Mus. Brit. 

Closely allied to C. densicephala, Welw., but the stem is not so stout, the 
heads of flowers are not nearly so large, and the individual flowers are 
smaller. 


250. C. LacHNocLADA, Harms in Baum, Kunene-Sambesi Exped. 254 (1903). 

Species ad C. dumetorum, Baker, valde accedens, a qua egre discernitur. 
Caulis erectus, usque ad 40 em. altus, dense hirto-villosus. Folia foliolis 
obovatis oblongo-obovatis vel oblongo-oblanceolatis apice rotundatis et mucro- 
nulatis basin versus- cuneato-attenuatis 2-5-5 cm. longis 13-20 mm. latis 
intermediis subduplo majoribus, petiolo communi 7-12 mm. longo preedita. 
Racemi terminales, densi, pluriflori vel pauciflori, breves. Pedicelli brevissimi. 
Calyx + 8 mm. longus. Carina dorse rotundata, 9-11 mm. longo. Legumen 
ignotum. 

AnGoLA: Between Lassingua and Kuiriri, Baum No. 670! Hb. 
Berol. ete. ; Cutchi River, Gossweiler No. 3141! Hb. Mus. Brit. 


Series 51. Flores mediocres, vel parviusculi, in racemos laxos vel laxissimos 
dispositi. Carina dorso angulo recto curvata, in toto 7-10 mm. longa. 
Stipulee parvee. Legumen oblongo-clavatum. 


251. C. Laxa, Mranchet in Revoil Comalis, 24 (1882). 
5 

Frutex ramosus, ramis cortice pallide luteo tectis. Folia trifoliolata, 
foliolis obovatis basi cuneatis 5-8 mm. longis pubescentibus, petiolo communi 
pubescente 5-10 mm. longo suffulta. Aacemi laxe pauciflori.  Bractee ad 
basin pedicellorum, parva. Pedicell graciles. Calycts lacinice lanceolate, 
extus pubescentes. Veaillum \|uteum. Ale carina breviores. Legqumen 
basin versus attenuatum, 16-18 mm. longum, pubescens, stipite calycem 
eequante. 


Apysstnta : Salt! Hb. Mus. Brit. 
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SoMALILAND : Revoil! Hb. Mus. Paris; Gulf of Fadjourah, Obock, 
Dr, Faurot! Hb. Mus. Paris ; Berbera, G. W. Bury No. 27! Hb. Mus. 
Brit. ; Upper Sheik, Mrs. Lort Phillips! Wagga Mts., Mrs. Lort Phillip | 
Hb. Mus. Brit.; Between Dobar and Hammer, Mrs. 7. Lort Phillips! Hb. 
Mus. Brit. ; Darron, James § Thrupp! Hb. Kew. 

A shrub with lax racemes of yellow flowers, and an oblong-clavate pod, 
16-18 mm. long, the carina is curved at a right angle and has a straight 
rostrum. 


252. C. DESERTICOLA, Taubert in Herb. Schweinfurth. , 

Erectus, ramosus. Folia trifoliolata, foliolis oblongis. Flores mediocres, 
in racemos laxos dispositi. Bractee persistentes, 1-2 mm. longe. Flores 
circ. | em. longee.  Calycis tubus oblique campanulatus, laciniz lanceolate. 
*Vexillum luteum, striatum, circ. 10 mm. longum, unguiculatum. Ale 
oblongee, 7-8 mm. longee, carina breviores. Carina lutea, circ. 10 mm. 
longa. Legumen basin versus in stipitem brevem attenuatum, cum stipite 
17-20 mm. longum. 

NyasaLtanp: 8.W. Nyasa, Kagehi, Stuhlmann No. 3483! Hb. Schwein- 
furth. 

An erect, much branched plant, with lax inflorescence, and oblong-clavate 
pods, 17-20 mm. long. The carina at the back is bent at a right angle and 
the standard is more distinctly veined. 

The leaf material is not satisfactory. It is certainly an ally of C. lawxa, 
Franchet. 


Series 52. Flores parviusculi, in racemos laxos elongatos dispositi. Carina 
dorso angulo recto curvata, inde in rostrum rectum attenuata, 5-10 mm, 
longa, lutea. Stipulze nullee vel minime. Legumen oviforme, stipitatum 
(C. jerokoensis, Bak. fil.).—Suffrutices ramosi, foliis trifoliolatis parvi- 
usculis. 


253. C. PauLitsoHKE!l, Bak. fil., sp. nov. 
C. parvula, G. Beck in Paulitschke, Harrar (1888) 454, fig. 7, non 
Welwitsch. 

Caules suffruticosi, cire. 8 cm. alti, parce foliati. Folia petiolata, petiolis 
vix 4 mm. longis, trifoliolata, foliolis obovatis mucronulatis usque ad 6 mm. 
longis et 3 mm. latis supra glabris subtus parce appresse pilosis. Racemi 
pseudo-terminales, laxissimi, circ. 8-flori, 35 cm. longi. Flores cernui, 
5-6 mm. longi. Bractee parvee, oblonge, pedunculos subsequantes. Bracteole 
bine, equales, calycis tubo adpressie. Calyx scutelliformis. Corolla 
lutea. Vewillum late ovatum. Carina rostrato-acuminata, glabra. Ovarium 
subellipsoideum, stipitatum. Legumen deest. 


Harrar: Hardegger 5 Paulitschke. 
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954. CO. seROKOENSIS, Bak. fil., sp. nov. 

Fruticulus erectus, 0°5-1 m. alt., ramosus. ami virgati, teretes, pubes- 
centes. Stipulw parve, lineares. Folia trifoliolata, foliolis cuneato-obovatis 
vel ovali-obovatis 10-15 mm. longis subtus strigoso-pubescentibus, petiolo 
communi 7-17 mm. longo suffulta. #lores aureo-lutei, mediocres, in racemos 
elongatos multifloros laxos dispositi. Bractew ad basin pedicelli, lineares, 
1-2 mm. long. Bracteole parvee, lineares, ad basin calycis adnate. Calyw 
totus 3 mm. longus, dentibus acutis. Vewillum 8-9 mm. longum, apice 
apiculatum. Ale oblong. Carina 10 mm. longa.  Ovariwn distincte 
stipitatum. Species C. senegalensi, Bacle, affinis. 

British East ArricA: Boran, Jeroko, Ellenbeck No. 2197! Hb. Berol. 
In flower 13 May, 1901. 

A shrublet with virgate branches, and lax, many-flowered racemes, the 
carina being rostrate, and about 10 mm, long. The leaves are rather small, 
and the petioles rather long. The pedicels are slender and reach 3°5 mm. 
in length. 


Series 53. Flores parviusculi, 6-8 apice pedunculorum umbellatim dispositi. 
Stipulee parve. Carina 4-5 mm. longa, dorso angulo fere recto curvata. 
Legumen cylindricum, appresse pilosum. Herba. 


. Ao 
255, C. SeRTULIFERA, Taubert in Engl. Jahrb. xxiii. (1896) 178. 

Herba 8-10 cm. alta, erecta, a basi ramosa, ramulis adpresse pubescentibus. 
Folia trifoliolata, petiolata, foliolis lateralibus late oblique ovatis terminalibus 
orbiculari-obovatis basi cuneatis supra glabris cire. 9 mm. longis + 8 mm. 
latis, lateralibus minoribus. Pedwneuli 3-4 em. longi. Pedicelli 2-3 mm. 
longi. Calycis tubo circ. 1 mm. longo, dentibus lanceolatis acutis + 2 mm. 
longis. Vewillum circ. 4-5 mm. longum, calyce longius. Carine rostrum 
cire. 3mm. longum, Legumen apice styli rudimento coronatum, subtus cire. 
7 mm. longum, diametro 1:75 mm. 

iN al TC . Rath ‘ : ‘ © € ° 22 

Conao REGION : Mussumba des Muata Jamvo, Pogge No. 168! Hb. Berol. 

A small plant with trifoliolate leaves, and the flowers arranged in a sub- 
umbellate manner at the ends of the peduncle. 


. jy < * 

SORE Nes Flores mediocres, in racemos breves subumbellatos dispositi. 
Carina dorso angulo recto curvata, inde in rostrum rectum sensim 
attenuata, in toto cire. 9- ra. Sti i i 
E =n toto Ores J-10 mm. longa. Stipules minutee. Legumina 
oblonga, sessilia, plurisperma. . 

Rim. Yt Nesyenaes) rai Oe ig Q 

256. C. ARGYROLOBIOIDES, Baker in Kew Bull. (1897) 249, 

Perennis, erectus, valde ramosus De 
oe ss val le ramosus. famuli adscendentes, teretes, pubes- 
centes. lea breviter petiolata, trifoliolata, foliolis oblanceolati 


GABE Peat Renae: i s 6-12 mm. 
ongis facie viridibus glabris dorso pallide pubescentibus. 


Flores in racemos 


; 
, 


ee 
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ad apices ramulorum dispositi. Calya circ. 4 mm. longus, dense pubescens, 
dentibus lanceolatis vel deltoideis tubo xquilongis. Carina circ. 10 mm. longa. 
Legumen turgidum, pilosum, 6 mm. longum, seminibus 5-6 brunneis. 
Nyasauanp: Nyika Plateau, Whyte Nos. 109! 117! Hb. Kew. ; Nyasa- 
land, Buchanan No. 695! Hb. Kew. 
Noticeable on account of the short racemes, the flowers being arranged in 
a subumbellate manner. The pods are sessile and oblong-globose, 5-6 mm. 


long. 


Series 55. Flores parviusculi, in racemos laxos paucifloros dispositi. Carina 
ignota, an 8-10 mm. longa? Stipule obsolete. Legumen oblongum, 
glabrum, breviter stipitatum, cum stipite 15-18 mm. longum. 


257. C. ASPALATHOIDES, Lam. Dict. ii. 202 (1786) ; Harvey in Harvey 
& Sonder, Fl. Cap. ii. 46. 

Fruticulus. Rami virgati, subspinescentes. Folia trifoliolata, foliolis 
cuneato-oblongis apice rotundatis vel emarginatis 5-6 mm. longis glabris vel 
strigoso-pubescentibus, petiolo communi 2-3 mm. longo suffulta. Pedicelli 
+3mm. longi. Calyx totus + 4 mm. longus, dentibus 1:0-1'5 mm. longis 
acutis, 10-nervosus, strigoso-pubescens. Veaillwmignotum. Carina ignota. 
Legumen stipite 2-3 mm. longo suffultum. 

Care: Bokkeveld, Drege No. 3334! Hbb. Turic., Mus. Paris. 

The carina would probably be 8-10 mm. long. Shrub rigidly and much 
branched. Pod oblong, glabrous. 


Series 56. Flores mediocres, flavi, in racemos dispositi. Carina dorso rotun- 
data, 8-10 mm. longa. Stipule minute. Legumen oblongo-globosum. 
Frutex, foliis palmatim 4-5, rarius 3-foliolatis. 


258. CO. SaHars, Cosson in Bull. Soe. Bot. Fr. xi. (1864) 165, t. 4. 

Tota planta preter petala indumento molli induta, indurato-frutescens, 
divaricato-ramosa. Folia foliolis cum petiolo articulatis oblongis obtusis, 
petiolo communi mediocri. Flores in racemos plurifloros dispositi. Bractew 
aneuste, lineares. Corolla flava. Calyx dense sericeo-villosus, laciniis 
< = i if . . . . 
lanceolatis. Vewxillum alas et carinam subeequans. Carina apice acutiuscula. 
Legumen molliter tomentosum, abortu subdispermum. 

Samara: H. Duveyrier ! Hbb. Mus. Paris, Kew. 

a Oe eee 

Noticeable on account of the leaves being 3-4—5-foliolate. 


ial 
LINN. JOURN.—BOTANY, VOL, XLII. 2¢ 


386 


Or 


MR. E. G. BAKER ON THE 


Sussnot. 4. OLIGANTH A. 


Stipule parvee vel anguste vel obsolete. Flores solitarii vel pauci. 
Carina 5-20 mm. longa * 


CLAVIS SPECIERUM. 


Carinae 0-20 mm slough aati eet rrr eee an iivh. ee apo oc 2 
Carina 5-9 mm. longa.......... AVete ake 25 eyate inte Cota as Bee tons tate i 
Krutices vel suftrutices|erecti.) 220)... s+ + rere ete tela ele 3 
Suffrutex ramis diffusis ............ OO eDOU NOB becesscums  LhOdeSIe, 
-Annuz vel perennes, procumbentes:..........0:00+.e0- E05 0 9 
Annus vel perennes, erecti vel suberecti ...... nema Cate ae 8 
Carina: 3-201, Ona eerie eerste trier einiogs elena erahe 4 
(Obnstirad (OSs iii lone cme cop onb roa boon co oocowoudinoces i 
Flores solitarii vel subsolitarii vel nonnunquam in racemos laxos 

GH Notvinl stb 6 Cron BY OUD Gale ox-00s oetin Mow mete daeiols ceadpeees 5 
Flores sae umbellato-fasciculati. Carina 13-16 mm, 

InVEEY go its cb So nccocdsendon oo do oonibormsomon SbooRd ooeec axillaris. 
Carina 16-19 mm. von Folia 3- Pe tioite Planta A fricee 

Orientalismvucieanicrome aceite ells Reps eaters ween LMomtcer ote 
Carina 14-17 mm. longa. Folia trifoliolata.................. 6 
Holiolaj,lS=20% nami spl Oneal eyestetestueteleleys)sieletaener- tts ction nies lukwangulensis. 
Foliolas5=1 bi mml on gamete iit trata ciara re » ukingensis. 
Foliola cuneato-obovata. Folia subsessilia ..........,....... sericifolia. 
Foliola oblanceolata vel oblongo-oblanceolata. Carina +10 mm. 

longa. Legumen oblongum, pilis fulvis obtectum........ ..  gazensis. 
Foliola oblonga? Legumen"ovitorme mee cites rue erie Kurti(p. 341). 
Foliola oblanceolata. Carina +12 mm. longa. Legumen fusco- 

VUELOS 6.2 5.4.6 eine bites « Ree aee aed ERO er Tee ee ec anenea aere rotundicarinata. 
Foliola oblonga vel euneato-obovata. Carina 10-12 mm. longa, 

Legumen pubescens, demum glabrescens .................. saxatilis. 
Herba erecta, pilis obtecta. Legumen pilis obtectum ........ Zimmermannit. 
Herba suberecta, pilis obtecta. Legumen glabrum .......... podocarpa (p. 416). 


Legumen oblongum, glabrum, subglaucescens. Flores 2-3 .... Quartiniana. 
Legumen oviforme, rugosum, sessile. Flores solitarii vel pauci. 


Eoliolaroblongarvelsellipticama-seite erie t Sed, SR trachycarpa. 
Legumina hirta vel pilosa .............. OME Go Oo tae Cin 6 10 
Flores szepius solitarii. Foliola ovata vel ovato-elliptica. Planta 

borigensis Greener hers is fone VaopereaeMahe lelaeas conan cee tarsten ae Taubertit. 
Flores solitarii vel gemini. Foliola oblonga vel ovato-lanceo- 

lata, 7-10 mm. lata. Planta intertropicalis................ Barke. 
Flores seepius gemini. Foliola ovata vel ovato-lanceolata, 

10-18 mm. lata. Planta hereroensis’ {7 ...2..5.0:.256..05 gemanifiora. 
Frutices vel suffrutices, foliis sessilibus vel subsessilibus ....,. Le 
Fruticuli vel suffrutices, foliis petiolatis .................... 15 
Iferbeosannue ‘vel perennes! | tia... sing cieisl ithe ei eae een nea 18 
Calyx 4-0 mm. longus) i.e. sless el ors ave fe iahslevenelel ote i ses een 13 


Rm r171a 
Calyx (6-7 mm longus) 20ikia.).\ scioley eee eteete entree cite oer ae enn 14 


* See note on p. 314, which applies here also, 
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13. _ Foliola lineari-lanceolata, 1-2 mm. lata ............0..000c. leptoclada. 
Foliola oblanceolata, 3-4 mm. lata .......... Ap erine ..... Marmsiana, 

14. — Foliola ovato-oblonga ................. Mecraeer Soa helen eres sylvicola, 

Foliola anguste ehian caplet eh Dietehape relent eras: s/c eee eho subsessilis, 

15. Suffrutices prostrati vel decumbentes vel ramis diffusis ...... a 16 
Suffrutices vel fruticuli, erecti ............. See rails et ae 17 

16. Prostrata vel decumbens, ramulis patentim pilosis .......... .. lotoides. 

Rami diffusi, cinereo-tomentosi ......... 6. fie ct HAE e sees vartegata. 

17. — Foliola oblongo-obovata. Legumen phewodecobloapart cire. 

RO So tee LOSI 5, Solara «late aia 5 = vay ale pnonicd.1 SOoReU Ho one pauciflora, 
Foliola oblanceolata. Legumen oviforme, 10-12 mm.longum.. Forbesii (p. 840). 
Foliola cuneato-oboyata. Legumen 25-28 mm. longum ...... Thomsoni. 
Foliola elliptica vel obovata. Legumen 15-17 mm. longum.... distantiflora 

18. Plante annue vel perennes, humiles ............00cueeeees 19 [(p. 867). 
Plantae annuz vel perennes, elatiores ...........0..eee cece 23 

epee TOMA CA PALES SEMCANIO. i, vi goed mg.5 0 01a + oore%s tials acne Hele eV 20 
Eine 271 FOP ULO PICNICS Bp ark OR yiiin.e a 5,255, 00) cis € donee RA niga e wk 21 

20.‘ Foliola lineari-subulata. Pedunculi 1-2-flori............... . angustissima, 
Foliola obovata vel oblonga, Pedunculi 1-2-flori ............ excisa. 

Foliola obovata vel oblonga. Pedunculi 3-6-flori ............ effusa. 
Foliola anguste-obovata, sericeo-canescens. Legumen glabrum. 
Pedineals diori, oppositifolit, 46 oo. as sew sie a's tarda os vee. sparsiflora. 

21. lLegumen glabrum, 15-16 mm. longum ...............+.04. polyclados. 
Legumen cum stipite circ. 3 cm. longum ............-+e0e90 cyanea (p. 355). 
Herrming MON Pla Dia ewe mielsensie sili sie e'ciae Aee1o)ois/e1e%e aie tease ie)e 22 

22. Herbacea, decumbens, filiformis. Carina 6-8 mm. longa...... micrdphylla., 
Herba dichotome ramosa, habitu Doryeniti. Carina 5-6 mm. 

GTS Ayes watarens StomseerMe tate eins erepetecteye he's’ s abuxe slatsiels era al epee nucrocarpa. 
23. Legumina oblonga, stipitata. Carina dorso rotundata ....,... 24. 
Legumina oviformia. Carina dorso angulo recto curvata...... Grantiana (p.341). 
Legumina oviformia vel clavato-oblonga, stipitata. Carina dorso 
CS ELUELCL SL CHOMP R ted 137 oi shee Nel aie Paes le re pucl ons, 4-9) 4 \o" seforel dienes 6 25 
24.  Subglaber. Legumen cum stipite 20-22 mm. longum, 20-25- - 
bE LEC Aen tag RAE Eat OE SOR a aces I ae glaucordes, 
Pubescens. Legumen cum stipite 16-20 mm. longum, 8-12- 
OMe» Cb eoouc ound once 2b dee ees OOo oa OO Dae Loande. 

25.  Foliola oblongo-lanceolata, 4-8 mm. lata. Species austro- [(p. 356). 

occidentalis et centralis ©... 0. iste e ete cece eee e ences Barnabassii 


Foliola elliptica vel ovata, 7-17 mm. lata. Species natalensis.. natalensis (p. 357). 
Foliola elliptica vel ovata, 18-306 mm. lata. Species inter- 
CPOPICALIS =o. ah. ae cece ve ne caper te ce clea ceentieeese Doniana (p. 356). 


Series 57. Flores majusculi, seepius solitarii, rarius in racemos laxos dispositi. 
Carina naviculariformis, 16-19 mm. longa. Stipule inconspicue. 
Legumina oblongo-clavata. Frutex erectus. 


259. CG. Monterrot, Zaubert MS. in Herb. Berol. 

Frutex ramosus, non spinosus, cire, 1-13 m.alt. Folia 3-4-foliolata, 
foliolis ellipticis obovatis vel cuneato-obovatis 5-10 mm. longis 3-6 mm. 
latis, petiolo communi pubescente 5-10 mm. longo suffulta. Fe 

aoe 
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seepius solitarii. Pedicelli 3-5-10 mm. longi. Bracteole parve, apicem 
versus pedicelli posite, 1:5 mm. long. Calya totus 7-8 mm. longus, 
dentibus triangularibus acutis. Vewillum suborbiculari-ellipticum, cum 
ungue circ. 17 mm. longum, cire. 12 mm. latum. Ale oblong, ungui- 
culate, 14-15 mm. long. Carina dorso rotundata, apice acuta. Ovarium 
dense pubescens, anguste oblongum, stipitatum. 

Portuaunse East ArricA: Delagoa Bay, Mrs. Monteiro! Junod! Hb. 
Berol. ; L. Scott! Speke No. 5! Hb. Kew.; Lourengo Marques, Schlechter — 
No. 11541! Hb. Turic. 

A shtub with 3-4-foliolate leaves and generally solitary, rather large 
flowers. 


Series 58. Flores mediocres, axillares, pauci. Carina 13-16 mm. longa. 
Stipulee minutse, deciduze. Legumina oblongo-clavata, basi in stipitem 
attenuata. Suffrutex. 


260. C. AxILLaris [ Dryand. in] Aiton, Hort. Kew. ii. 20 (1789); Brown 
in Tuckey’s Congo, Append. 478 ; Hiern, Cat. Welw, Afr. Pl. i. 204. 
C. Mildebrandtii, Vatke in Gist. Bot. Zeit. xxix. (1879) 220. 
C lotifolia, Baker in Oliver, Fl. Trop. Afr. ii. 42. 

Sufrutex erectus, puberulus. Folia trifoliolata, foliolis oblongis vel ellipticis 
vel ovatis 30-60. mm. longis 15-28 mm. latis subtus puberulis pallidioribus, 
petiolo communi 3-8 em. longo preedita. Flores umbellato-fasciculati. 
Bractee minute.  Calycis dentibus deltoideis elongatis. Vewillum calyce 
longius. Ale oblonge. Carina dorso curvata, apice in rostrum sensim 
attenuata. Legumen seepe 45-55 mm. longum. 

GUINEA: Brass, Hb. Mus. Brit. 

Nicerta : Niger, Vogel No. 91! Hb. Kew. 

Coneo Reeion : Chr. Smith! Hb. Mus. Brit. 

British Hast ArricA: Galunka, Kdssner No. 827! Hb. Mus. Brit. ; 
Tschamtei in Duruma, Hildebrandt No. 2329! Hb. Mus. Brit. 

Ancora: Ambriz, Welwitsch No. 1978! Hb. Mus. Brit.; Angola, 
Mrs. Monteiro! Hb. Kew. 

German Hast Arrica: Kilimanjaro, Volkens Nos. 118! 514! Hb. Berol. ; 
Usambara, Buchwald No. 622! Hb. Berol. 

ZANZIBAR: Boivin! Hb. Mus. Paris. 

Pemba: Kassner No. 385! Hbb. Mus. Brit., Berol. 

Nyasatanp : Buchanan (1891) No. 731! and No. 83! Hb. Kew. ; Shire 
Highlands, Adamson No. 266! Hb. Kew.; Plains of Zomba, Whyte! Hb. 
Kew.; Zomba, Manning No. 12! Hb. Kew. 
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Series 59. Flores mediocres, in racemos laxos dispositi vel solitarii vel sub- 
solitarii. Stipule parve. Carina 15-17 mm. longa. Legumen in 
C. lukwangulense magnum, glabrum, stipitatum. Frutices. 


261. C. LUKWANGULENSIS, Harms in Engl. Jahrb. xxviii. (1900) 400. 

Frutex 1-2-metralis, ramulis brevissime subsericeo-puberulis demum 
glabrescentibus. Folia trifoliolata, foliolis obovatis oblongis vel ellipticis, 
intermediis 15-25 mm. longis, petiolo communi 10-20 mm. longo suffulta. 
Flores majusculi, Carina dorso genuflexa. Ovarium oblongum, stipitatum, 
pluriovulatum. Legumen stipite cire. 10 mm. longo instructum. 

German Hast ArricA: Central Uluguru, Lukwangulu Plateau, Goetze 
No. 281! Hb. Berol. 

A shrub 1-2 metres high with orange-coloured flowers, allied to C. sazatilis, 
Vatke, but the flowers are larger. 

It seems to me advisable to retain the Sect. Oliganthe only as a Subsection, 
as, for instance, in the present species, the flowers are either solitary, 
subsolitary, or in racemes. 


262. C. UKINGENSIS, Harms in Engl. Jahrb. xxx. (1901) 323. 

Frutex ramosus, virgatus, usque ad 2 m. altus, molliter pubescens, dense 
foliosus.  Stipule parve. Folia trifoliolata, foliolis elliptico- vel oblongo- 
obovatis 5-15 mm. longis supra glabris subtus subsericeo-puberulis, petiolo 
communi 7-15 mm. longo instructa. lores mediocres, solitarii, gemini, vel 
pauci et racemosi. Pedicelli tenues, 12-20 mm. longi. Bracteolw parve, 
supra medium pedicelli insertee, lineares. Calyx totus 7-9 mm. longus, extus 
subsericeo-pubescens vel puberulus. Vellum extus sericeo-pubescens vel 
puberulum. Ale oblonge, circ. 14-15 mm. long. Carina apice in rostrum 
attenuata, 14-15 mm. longa. Ovarium stipitatum. Legumen deest. 

German Hast ArricaA: Ukinga, Mt. Yariri, Goetze No. 1195! Hb. 
Berol. 

A virgate shrub with rather small leaves allied to C. saxatilis, Vatke. 


Series 60. Flores mediocres, 1-2-3 in extremitate pedunculorum dispositi. 
Carina 8-15 mm. longa. Bracteolz ad basin singulorum florum bine. 
Stipule angustee. Legumina oblonga vel oviformia, sessilia vel stipitata. 
Plants annus, vel perennes, seepissime hirtz. 


263. C. Quartiniana, A. Rich. Tent. Fl. Abyss. i. 158 (1847) ; Baker in 
Oliver, Fl. Trop. Afr. ii. 42. 

Caules e basi ramosi, ferrugineo-tomentosi.  Stipule setaceze, pilose. 

Folia trifoliolata, foliolis ovalibus intermedio lateralibus latiore 20-35 mm. 

longis 13-23 mm. latis subtus piloso-sericeis, petiolo communi 25-35 mm. 
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longo pradita. Flores in extremitate pedunculorum sepius 2-3. Bracteola 
bine. Calyx 5-partitus, laciniis foliaceis inaequalibus, 2 superioribus multo 
majoribus. Corolla calyce paullo longior. Legumen breviter stipitatum, 
oblongum, glabrum, subglaucescens. 

AxyssintA: Prov. Chire, Quartin Dillon, Hb. Mus. Paris ; Ankober, 
Dr. Rohr! Hb. Kew. ; between Harrar and Addis Abbeba, Welby ! Hb. Kew. 


264. C. Tausrrti, Bak. fil., sp. nov. 

Annua. Caules ramosi, flexuosi, hirti. Stipule filiformes. Folia tri- 
foliolata, foliolis ovatis vel ovato-ellipticis 20-30 mm. longis 12-17 mm. latis, 
petiolo hirto 18-40 mm. longo suffulta. Flores axillares, solitarii, 1s 
C. podocarpe, DC., subsimiles. Bracteole 2, sub calyce posite, circ. 3-5 mm. 
longe. Calyx totus circ. 14-15 mm. longus; lacinie tubo longiores. 
Legumen oviforme, + 20 mm. longum, hirtum, stipite cire. 2 mm. longo 
suffultum. 

Boneouanp: Addai, Schweinfurth No. 2521! Hb. Schweinf. 

Allied to C. Quartiniana, A. Rich. This is the: Crotalaria Schweinfurthi 
of Taubert, but not of Deflers (Bull. Soc. Bot. Fr. xxxii. (1885) 348). This 
latter species comes from Aden. 


265. C. TRACHYCARPA, Taubert MS. in Herb. Berol. 

Radie lignosa. Caules plures, ex eadem radice orti, sursum hirti. Stipule 
lineares. Folia trifoliolata, foliolis oblongis vel ellipticis 10-15 mm. longis 
3-6 mm. latis, petiolo communi 5-10 mm. longo suffulta. Bracteole 2, 
lanceolate, conspicuze, sub calyce posite, circ. 5 mm. long, hirtee. Calycis 
lacinize tubo multoties longiores, lanceolate. Veaillum obovatum. Carina 
dorso angulata, apice longe attenuata, unguiculata, in toto 11-14 mm. longa. 
Legumen ovitorme, sessile, 10-12 mm. longum, rugosum. 

Hast Arrica: fischer No. 212! Hb. Berol. 

The distinguishing features of this plant are the woody rootstock, the 
narrow stipules, the flowers generally 1-3 on long peduncles, the conspicuous 
bracteoles, the oviform, sessile, rough pod. 


It is allied to C. Quartiniana, A. Rich. 


266. C. Barkm, Schweinfurth in Bull. Herb. Boiss. iv. (1896) App. 1. 226. 
Annua spithamea, diffuse ramosa, caulibus cum petiolis pedunculis patenter 
et molliter pilosis. Stipule lineari-subulate, petiolo 6-10-plo breviores. 
Foliola subuninervia, equalia, subtus precipue ad nervum medium pilosa, 
ovato-lanceolata vel oblonga, 10-30 mm. longa 7-10 mm. lata, petiolo 
communi 15-30 mm. longo. Pedunculi uniflori, rarius biflori, folio oppositi. 
Bracteole lanceolate. Calya circ. 10 mm. longus, laciniis tubum cire. d-plo 


superantibus. Veaillum calycem vix excedens. Carina alas zquans, angulo 
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recto curvata. Legumen coriaceo-induratum, breviter stipitatum, globoso- 
obovoideum, + 15 mm. longum. 

AByYssINIA : Schimper (1853) No. 814! Hb. Kew. ; Berreshowa, Schimper 
(1853-58) No. 442! Hbb. Kew., Mus. Brit. 

Nicerta: Katagum District, Dalziel No. 13! Hb. Kew. 

Erirrea : Schweinfurth No. 277! Hb. Schweinf. 

This plant is an annual, with solitary flowers, and a globose, obovoid, 
shortly stipitate pod, scarcely twice the length of the calyx, softly clothed 
with spreading hairs. 


267. C. GEMINIFLORA, Dinter in Hbb. Berol. et Turie. 

Procumbens, diffuse ramosus. Rami flexuosi, herbacei, hirti.  Stipule 
lmeares, 5-7 mm. long, hirte. Folia trifoliolata, foliolis ovatis ovato- 
lanceolatis vel ellipticis 10-33 mm. longis 10-18 mm. latis, petiolo communi 
15-37 mm. longo suffulta. Flores axillares, gemini vel solitarii. Pedunculi 
fructiferi usque ad 4 em. longi, floriferi hirti, breviores. Bracteole infra 
ealycem conspicue, lanceolate, hirtee. Calycis lacinize lanceolate, 8-9 mm. 
longze, tubo longiores. Vewillwm calyce paullo longius, luteum. Carina in 
sicco 11-12 mm. longa, apice in rostrum attenuata, calyce paullo longior. 
Legumen oviforme, hirtum, subsessile, 12-18 mm. longum, stipite circ. 3mm. 
longo suffultum. 

HEREROLAND: Okahandja, Dinter No. 473! Hbb. Berol., Turic. In 
flower and young fruit, March, 1906. 

This plant is a much branched, hairy, herbaceous annual, allied to 
C. Taubertiit, Bak. fil. The leaflets are ovate to ovate-lanceolate, the flowers 
borne on long peduncles, either geminate or solitary, the calyx-lobes much 
longer than the tube, whilst the pod is egg-shaped and hairy. 


Series 61. Flores mediocres, in racemos paucifloros dispositi. Stipulee parvee. 
Carina dorso angulata, 10-13 mm. longa. Calycis lobi foliacei. 
Bracteolze sub calyce conspicue. Legumen breviter stipitatum, pilis 
obtectum. Herba. 


268. C. Zimmermannu, Bak. fil. in Notizblatt Konigl. Bot. Garten, No. 52, 
66 (1913). 

Herba caule erecto tereti ramoso pilis obtecto. Stipule parve, lineares. 
Folia trifoliolata, foliolis cuneato-ellipticis vel cuneato-oblongis basi in 
petiolulum attenuatis apice rotundatis vel leviter emarginatis 10-20 mm. 
longis 6-11 mm. latis, utrinque strigoso-hirtis, petiolo communi 10-20 mm. 
longo instructa. lores mediocres, in racemos laterales cire. 2-4-floros dis- 
positi. Calycis tubus campanulatus ; lobi foltacei, fructiferi, 8-10 mm. longi. 
Bracteole lanceolate, 4-5 mm. longs, sub calyce posite. Ale oblong, 
unguiculatz. Carina lutea, dorso angulo fere recto curvata, inde in rostrum 
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attenuata, in toto 10-13 mm. longa. Legumen oblongo-oviforme, 2-3 em. 
longum, pilis obtectum. 

German East Arnica: Situmansi Mohorro, Dr. Braun No. 3602! Hb. 
Bot. Institut. Amani, No. 3449! Hb. Berol. 

A plant with lax 2-4-flowered racemes, long foliaceous calyx-lobes, and 
shortly stipitate, oblong-oviform, hairy pods. An ally of C. Winklera, 
Bak. fil., and also of C. Quartiniana, A. Rich. 


Series 62. Flores lutei, axillares, pauci. Carina dorso rotundata, seepius 
8-12 mm. longa. Stipule parvy. Legumina hirtella vel glabrescentia, 
oblonga, sessilia vel basi attenuata. 


269. C. Tuomsont, Oliver in Journ. Linn. Soc., Bot. xxi. (1885) 399 ; Oliver 
in Hook. Icones, t. 1494. 
C. Holstii, Taubert in Engler, Die Gliederung der Vegetation von 
Usambara, 63. 

Fruticulus ramosus, 80-120 em. altus, caulibus gracilibus ultimis hirtis. 
Stipule lineares, deciduee. Folia trifoliolata, foliolis ellipticis vel obovatis 
obtusis mucronatis 10-20-32 mm. longis 6-14 mm. latis reticulatis pilis 
setisve paucis adpressis pagina superiore vel utrinque onustis, petiolo communi 
5-15 mm. longo preedita. Flores mediocres, pedunculati, solitarii vel gemini, 
pedunculis folio oppositis vel quasi terminalibus medio articulatis bracteatis 
apice bibracteolatis. Bracteole lineari-subulatee, tubo calycis subeequilongee. 
Calyx parce hirtellus, profunde 5-fidus, lobis lanceolatis acutis.. Vewidlum 
purpureo-striatum, dorso medio hirsutum, calyce fere duplo longius. Ala 
faleatee, oblongze.' Carina dorso semiorbicularis, apice breviter rostrata, 
marginibus plus minusve hirsutis, +8 mm. longa. Legumen adpresse 
hirtellum, turgidum, utrinque attenuatum, oblongum, 18-25 mm. longum. 

British Hast Arrica : Kapte Plateau, Masai Country, J. Thomson! Hb. 
Kew. 

GERMAN Hasr Arrica: Usambara, Holst No. 9066 a ! Hbb. Berol., Turic. ; 
Kilomelala, Busse No. 2970! Muera, Busse No. 2860! Between Muera and 
the Noto Plateau, Busse No. 2900! Hb. Berol. 


270. C. saxatinis, Vatke in Gist. Bot. Zeit. xxix. (1879) 219. 
C. goodieformis, Vatke, |. c. 220. 

Frutex 2-4 m, altus, partibus novellis exceptis glabriusculus. Stipula 
minutee, deciduse. Folia foliolis 3 cuneato-obovalibus vel ovatis emarginatis 
10-35 mm. longis 10-20 mm. latis, petiolo communi 8-40 mm. longo 
suffulta. Flores pedunculati, seepius bini, rarius in racemos dispositi. 
Bracteole ad basin calycis adnate. Calycis lobi tubo longiores. Carina 
flava, dorso rotundata vel semiorbicularis, rostro brevi instructa, cire. 10- 
12 mm. longa. Legumen pubescens, demum glabrescens, utrinque attenu- 
atum, circ. 30-40 mm. longum. 
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Brirish Hasr Arnica: Kitui in Ukamba, Hildebrandt No. 2804! Hb. 
Mus. Brit.; Maungu, Scott Elliot No. 6146! Nairobi, Adssner No. 983! 
Gaditu, Kassner No. 879! Galunka, Kasseer No. 837! Hb. Mus. Brit. 
Kibwesi, Scheffler No. 10! Hb. Kew. ; Ndi, Taita, Hildebrandt No. 2548 ! 
Hb. Berol. 

German Easr Arrica: Uguenogebirge, Volkens No. 516! Hb. Kew.; 


Kilimanjaro, Schellings No. 65! Hb. Berol.; Usambara, Holst Nos. 8974 ! 
9066a! Hb. Berol.; Amani, Braun No. 1376! Hb. Berol. ; Wadiboma, 
Fischer No. 169! Hb. Berol.; Ruahes River, Goetze No. 448! Hb. Berol. ; 


Uhehe, Goetze No. 553! (forma) Hb. Berol. 


we 


Series 63. Flores mediocres vel parvi, in racemos paucifloros et laxos dis- 
positi. Carina dorso rotundata, 5-7 mm. longa. Legumina pubescentia 
vel glabra, oblonga vel oblongo-cylindrica, stipitata. Plante perennes 
vel suftrutices. 


271. C. aLaucoipEs, Bak. fil., sp. nov. 

Species ad C. glaucam, Willd., accedens a qua primo intuitu differt 
foliis trifoliolatis. 

Suffrutex videtur erectus, ramosus, teres, subglaber, longitudinaliter 
striatus. Stipule subnulle. Folia trifoliolata, foliolis linearibus vel lineari- 
lanceolatis apice acutis basi in petiolulum attenuatis, 30-45 mm. longis 
3-4 mm. latis strigoso-pubescentibus, costa sabtus prominente, petiolo communi 
15-22 mm. longo suffulta. Racemi laxi, 2—4-flori ; pedicelli calyce longiores. 
Bractee ad basin pedicellorum parvee. Calycis lobi tubo longiores. Carina 
dorso rotundata, apice acuta, calyce longior breviter stipitata, in toto cire. 
6 mm. longa. Legumen pubescens, oblongum, cum stipite cire. 20-22 mm. 
longum, stipite 1°5-2°0 mm. longo. 

SenecamBia : Cape Manuel, Dr. Talmy No. 12! Hb. Brux. 

Allied to C. glauca, Willd., which is a member of the Simplicifolie. The 
present species is easily recognised by the terete, branching stem, the trifolio- 
late leaves with narrow leaflets, the very lax 2—4-flowered raceme, the carina 
rounded on the back, and the oblong stipitate, 20-25-seeded pods. 


272. C. Loanp&, Bak. fil., sp. nov. 

Perennis, erecta, valde ramosa, ramis teretibus. Stipule parvee, lineares. 
Folia trifoliolata, foliolis oblongis vel oblongo-oblanceolatis 5-25 mm. longis 
5-7 mm. latis, pubescentibus, costa superne impressa, petiolo communi 
7-10 mm. longo instructa. Flores parvi, in racemos laterales paucifloros 
dispositi. Bractew parvee, anguste. Bracteolw anguste. Pedicelli tenues. 
Calycis tubus oblique campanulatus, dentibus lanceolatis tubo longioribus. 
Carina uncinata, circ. 5 mm. longa, rostro brevi suffulta. Legumen oblongum, 
cum stipite in toto 16-20 mm. longum, pubescens, 8~12-spermum. 
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Ancota : Loanda, Gossweiler No. 3811 Hb. Mus. Brit. 
The distinguishing features of this plant are the small flowers, in few- 
flowered itera racemes, and the stipitate oblong pod. 


Series 64. lores mediocres, pauci, apicem versus pedunculorum dispositi. 
Carina dorso rotundata, seepius 9-14 mm. longa. Stipulee parvee. 
Legumina mihi cognita subsessilia, oblonga. Herb vel suffrutices, 
diffusee vel prostratee, humiles. 


273. C. exoisa, Bak. jil., comb. nov. 

C. humilis, Hcklon & Zeyher, Hnum. 174 (1836) ; Benth. in Hook. Lond. 
Journ. Bot. ii. (1843) 574 ; Harvey in Harvey & Sonder, Fl. Cap. 11. 41 ; 
Bolus & Wolley Dod, Fl. Plants and Ferns of Cape Peninsula, 255. 

C. diffusa, EH. Mey. in Linneea, vii. (1832) 151, non Link. 

C. effusa, EH. Mey. Com. 25 (1825) ex parte. 

Lotononis diffusa, Eckl. & Zeyh. Hnum. 177 (1836). 

Lotononis perplexa, Eckl. & Zeyh. 1. ¢., non Benth. 

Ononis excisa, Thunb. Fl. Cap. 586 (1823 

Humilis, diffusa, ad basin valde ramosa. Me ert filiformes, minute 
pubescentes vel glabri. Stepule parvee. Folia trifoliolata, foliolis obovatis 
oblongis vel supremis linearibus 5-10 mm. longis 3-6 mm. latis, adpresse 
pubescentibus, petiolo communi 5-8 mm. longo preedita. lores mediocres, 
ad apicem pedunculorum solitarii vel gemini. Bracteew parve. Bracteole 
angustee. Calyx totus 6-7 mm. longus, dentibus acutis. Veaillum 10-11 mm. 
longum. Ale carinam vix sequans. Carina 10-11 mm. longa, dorso rotun- 
data, apice acuta. Legumina subsessilia, oblongo-cylindrica, minute vel 
adpresse pubescentia. 

Cape: Common near Cape Town, Heklon § Zeyher! Hb. Kew.; Green 
Point, Macowan, Herb. Normale, No. 1832! Hb. Mus. Brit. ; Paarl and 
Groenekloof, Drege! Cape Peninsula, Wolley Dod No. 1334! Hb. Mus. 
Brit. ; Sea Point, Bolus No. 2998! Hb. Mus. Brit. ; Sandy places on Olifants 
pee Clanwilliam, Heklon § Zeyher ; Western Rees Hopefield, Schlechter. 


No. 5830! Hb. Turic. ; Western Region, Tivirromaren Schlechter 
No. 5636! Hb. Turic. : 


274. C, anaustissima, E. Mey. Comm. 26 (1835); Benth. in Hook. Lond. 
Journ. Bot. ii. (1843) 576 ; Harvey in Harvey § Sonder, Fl. Cap. ii.42. 
Tenwissima, diffusa, e basi valde ramosa. Stipule minute. Folia trifolio- 
lata, foliolis angustissimis lineari-subulatis vel lineari-cuneiformibus 10— 
15 mm. longis subtus adpresse et tenuiter pubescentibus, petiolo communi 
20-30 mm. longo preedita. Flores majusculi, seepissime solitarii, rarius bini, 
apicem versus paddueaterats dispositi. Corollam non vidi, ex. cl. E. Meyer 


” 


he 
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icarnata est. Calycis tubus totus 6-7 mm. longus, laciniis lanceolatis. 
Legumen breviter stipitatum, oblongum, 16-20 mm. longum, pubescens. 
Cape: Sandy hills near Bienezer, Stellenbosch, Drege Hbb. Kew., Mus. 
Paris. 
The leaflets of this plant are very narrow, and the flowers solitary or 
subsolitary. 


275. C. mrrusa, 2. Mey. Comm. 25, ex parte (1835) ; Benth. in Hook. Lond. 
Journ. Bot. ii. (1843) 5743; Harvey, in Harvey & Sonder, Fl. Cap.ii. 41. 
Onoms racemosa, Thunb. Fl. Cap. 587 (1823). 

Hlumulis, diffusa, ad basin copiose ramosa. Rami teretes, glabrescentes. 
Stipule minute. lia trifoliolata, foliolis obovatis vel oblongis, 7-10 mm. 
longis 2°5-8 mm. latis subtus minute pubescentibus, petiolo communi 
7-15 mm. longo preedita. Flores lutei, mediocres, in racemos pedunculatos 
laxe 3—6-floros dispositi. Bractew parvee. Pedunculi seepe 4-7 em. longi. 
Calyx totus cire. 7 mm. longus, dentibus acutis. Veaillum obovatum. Ale 
oblongo-ovatee, carinze subeequilongee. Carina doso rotundata, 10-11 mm. 
longa. Legumen subsessile, oblongum, adpresse pubescens. 

Cape: Sands near Karakuis, Drege! Hb. Mus. Brit. ; Little Namaqua- 
land, near Klipfontein, 7. Bolus No. 432! Hb. Mus. Brit. ; Piqueiniers 
Kloof, Schlechter No. 4925! Hb. Turic.; near Paarl, Drege! Hb. Mus. 
Brit. ; Namaqualand, W. C. Scully No. 144! Hb. Mus. Brit. 

in ean, more robust and less branching than C. exeisa ‘and with a 
different inflorescence. 

Dr. Schlechter distributed an interesting form with narrow leaflets from 


Windhoek, No. 8334! Hb. Turic. 


276. CO. Ecxtonts, Harvey in Harvey § Sonder, Fl. Cap. ii. 42 (1861-62). 

Diffusa, sericea, gracilis, pubescens. Stipula lineari-lanceolatee. ola 
trifoliolata, foliolis lanceolatis supremis lineari-lanceolatis 20-36 mm. longis 
2-3 mm. latis, utrinque adpresse pubescentibus, petiolo communi 10-40 mm. 
longo instructa. Pedunculi oppositifolii, seepe 2-flori. Flores lutei. 
Bracteole 2, lineares, apicem versus pedicellorum posite. Calyw 10 mm. 
longus, dentibus lineari-lanceolatis 5 mm. longis. Carina 13-14 mm. longa. 
Ovarium lineari-oblongum, cire. 7-ovulatum. 

‘apg: In rocky places, Olifants River, Clanwilliam, Heklon § Zeyher, Hb. 
Sonder ; Clanwilliam, Herb. Austro-Africanum, Macowan No. 1833! Hb. 
Mus. Brit. ; Clanwilliam, C. LZ. Leipoldt No. 729! Hb. Kew. 

This is rather a doubtful species of Crotalaria tending towards Lotononis. 


277. C. potycLabos, Welw. ea Baker in Oliver, Fl. Trop. Afr. ii. 17 (1871) ; 
Ehern, Cat. Welw. Afr. Pl. i. 197. 


Herba annua; caulis centralis tenuiter aaepaleoens, erectus vel 
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abortivus, laterales prostrati, 8-12 cm. longi. Stipule parve, lineares. 1’ ola 
trifoliolata, foliolis linearibus, 12-45 mm. longis seepe 2-3 mm. latis, glabres- 
centibus subcarnosis, petiolo communi 5-8 mm. longo suffulta. F lores 
mediocres, pedunculati, solitarii. Bracteole 2, lineares, apicem versus pedi- 
celli posite. Calyx totus 7-8 mm. longus, laciniis tubo longioribus. Veaxillum 
leete ceeruleum, basi aurantiacum, vix emarginatum. Alw apice viridi-ceeru- 
lescentes, una margine aurantiace. Carina dorso rotundata, +7 mm. longa, 
pallide luteo-virescens. Legumen turgidum, breviter stipitatum, cum stipite 
15-16 mm. longum, glabrum, 10—12-spermum. 

AnGoLA: Huilla, Welwitsch No. 1951! Hb. Mus. Brit. 

Allied to C. angustissima, Ei. Meyer. 


Series 65. Flores solitarii vel pauci. Carina dorso rotundata, circ. 12 mm. 
longa. Stipule lineares. Legumen oblongum, fusco-villosum. Frutex 


erectus. 


278. C. RoruNDICARINATA, Bak. jil., sp. nov. 

Frutex erectus, adspectu C. Goetzei, Harms, a qua primo intuitu stipulis 
linearibus facile distinguitur. 

Ramuli pubescentes. olia trifoliolata, foliolis oblanceolatis 15-40 mm. 
longis 5-14 mm. latis subtus pubescentibus, petiolo communi seepius 3-8 mm. 
longo suffulta. lores solitarii, bini vel pauci, pedicellati. Calya 10-11 mm. 
longus, laciniis tubo longioribus ; tubus cire. 3 mm. longus. Vewillwm cire. 
11 mm. longum, 13-14 mm. latum. Carina dorso rotundata, unguiculata, in 
toto circ. 12 mm. longa, rostro brevi. Leyumen oblongum, fusco-villosum. 

NyasaLtanp: Buchanan (1891) No. 821! Hb. Kew. 

A shrub witb trifoliolate leaves, oblanceolate leaflets and generally 
solitary or subsolitary flowers, a dorsally rounded carina, and oblong- 
villose pods. 


Series 66. Flores lutei, pauci, apicem versus ramulorum dispositi. Carina 
dorso rotundata, circ. 10 mm. longa. Stipule parve. Legumen eb- 
longum. Frutex erectus. 


279. C. aazensis, Bak. fil. in Journ. Linn. Soc., Bot. xl. (1911) 51. 

Frutex ramis ramulisque tenuiter pubescentibus. Folia trifoliolata, foliolis 
utrinque pubescentibus oblanceolatis vel oblongo-oblanceolatis apice rotundatis 
et mucronatis, lateralibus 10-15 mm. longis, terminalibus usque ad 22 mm. 
longis, petiolo communi 3-6 mm. longo suffulta. Pedicelli tenues, pubes- 
centes, bracteolis 2 minimis instructi. Calycis seqgmentis lanceolatis tubo 
longioribus. Vewillum circ. 10 mm. longum, calyce longius, unguiculatum. 
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Ale oblonge. Legumen extus pilis fulvis dense obtectum, calyce 3-4-plo 
longius, 20-22 mm. longum. 

GazaLanp : Ny ahedi River, C. F. M. Swynnerton No. 1493! Hb. Mus. 
Brit. 


Series 67. Flores parviusculi, plerumque solitarii. Carina 4-7 mm. longa. 
Hujus seriei legumina mihi cognita oblonga, sessilia. Suffrutices virgati, 
foliis sessilibus vel subsessilibus. 


280. C. Leprocuapa, Harms in Baum, Kunene-Sambesi Exped. 255 (1908). 

Caules virgato-flexuosi, numerosi ex eadem radice orti. Stipule subnullee. 
Folia sessilia, trifoliolata, foliolis lineari-lanceolatis vel lineari-oblongis apice 
acutis 2-8 mm. longis 1-2 mm. latis albo-pubescentibus. Flores parviusculi, 
seepissime solitarii. Pedicelli 4-10 mm. longi, filiformes. Bracteolw lineares. 
Calycis lacinie lanceolate ; calyx totus 4-4°5 mm. longus. Vewillum calyce 
longius. Ale oblonge, + 5 mm. longe. Carina dorso rotundata vel genu- 
flexa. Legumen oblongum, subsessile, 8-10 mm. longum, pubescens. 

Ane@oLa: On the Longa, Baum No. 829! Hb. Berol., ete. ; Kassuango, 
Kuiriri, Gossweiler 1402 Hb. Mus. Brit. 

The slender filiform stems, the sessile leaves, the solitary flowers and the 
oblong sessile pods are the distinguishing features of this plant. 


281. U. Harmsrana, Taubert in Hngl. Pflanzenwelt Ost-Afr. C. 205 (1895). 

Suffrutex ramosissimus, habitu C. cistorder, Welw., simillimus, cire. 6 dm. 
longus. Stipule vix conspicue. Folia sessilia vel subsessilia, foliolis sub- 
coriaceis oblanceolatis 10-15 mm. longis 3-4 mm. latis, petiolo 1-2 mm. longo 
suffulta. Flores mediocres, solitarii vel gemini. Calya cire. 4-5 mm. longus. 
Vewillum extus pilis obtectum, cire. 8 mm. longum et 6 mm. latum. Carina 
dorso rotundata, calyce longior, cum unguibus + 9mm. longa.  Legumen 
oblongum, 15-16 mm. longum, subsessile, hirtum. 

Ueanpa: Buddu, Dawe Nos. 313! 328! Hb. Kew. 

GermMaN Hast AFRICA: eet Stuhlmann Nos. 3941! 4099! 4103 ! 


Hb. Berol. 


282. C. syLvicoLa, Bak. fil., sp. nov. 

Sufrutex humilis, ramosus. Rami foliosi, brunneo-tomentosi, 5-15 cm. 
longi. Stipule oculo nudo non conspicuse. olia sessilia, foliolis ovato-ob- 
longis intermediis quam lateralibus longioribus 9-13 mm. Top aie: 3-4 mm. latis, 
margine pilis obtectis subtus conspicue nervosis. Flores parviusculi, ad apices 


ramorum pedunculati, solitarii. Bracter hirtee, angustee, infra medium pedi- 


celli posite, circ. 2-5 mm. longe. Calyx hirtus, 6-7 mm, longus, laciniis 


tubo imonbnt Vezillum suborbiculari-oboyatum, dorso pilosum, Ale 
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carine subequilonge. Carina dorso rotundata, apice haud rostrata, 6-7 mm. 
longa. Ovarium lineari-oblongum. Legumen ignotum. 

Awncota: In the Mumua Woods at Kutchi. In flower Nov. 1906. 
Gossweiler No. 3547! Hb. Mus. Brit. 

Allied to C. cistoides, Welw. 


283. OC. suBsEsstLis, Harms in Baum, Kunene-Sambesi Exped. 256 (1903). 

Suffrutex erectus. Caulis elongatus, virgatus. Stipule circ. 1 mm. longe. 
Folia trifoliolata, foliolis subcoriaceis subtus strigoso-pubescentibus lineari- 
oblanceolatis 7-22 mm. longis sepissime 1°5-3°0 mm. latis, petiolo communi 
brevissimo. Flores mediocres, pauci, plerumque solitarii. Pedicelli graciles. 
Bracteole lineares, apicem versus pedicelli positee. Bractew lineares. Calyx 
extus pubescens, 6-7 mm. longus, laciniis tubo longioribus. Veaillum ob- 
ovatum, extus apice pilosum. Carina dorso rotundata, in toto 6-7 mm. 
longa, apice acuta, unguiculata. Legumen oblongum, pubescens, 12-15 mm. 
longum. 

AnGoLaA: Onschingue, H. Baum No. 787! Hb. Turic. ete.; Campulua, 
Gossweiler No. 2784! Hb. Mus. Brit. 


A virgate suffrutex, with narrow, subsessile leaves, and few flowers. 


Series 68. Flores mediocres, axillares, pauci 1-2. Carina dorso rotundata, 
9-12 mm. longa. Stipule parvee. Legumen immaturum, oviforme. 
Suffrutex foliis in typo subsessilibus, in var. gweloense petiolatis, 


284. C. sericrroiia, Harms in Baum, Kunene-Sambesi Exped. 255 (1903). 

Suffruter ramosus, 1:0-1°3 m. altus. Folia  subsessilia, trifoliolata, 
foliolis cuneato-obovatis, 6-20 mm. longis 4-12 mm. latis subcoriaceis, 
Junioribus utrinque sericeis, adultioribus superne glabris et nitidis subtus 
tomentosis. lores mediocres. Bracteole lineares. Calyx extus sericeus, 
in toto circ. 10 mm. longus; laciniz lanceolate, tubo longiore. Vewillum 
intus pallide ceruleum. Ale oblong. Carina dorso rotundata, apice in 
rostrum attenuata, 9-12 mm. longa. Legumen immaturum, oviforme, 
pubescens. 

AncoLa: Habungo, Baum No. 483! Hb. Berol.; no precise locality, 
Gossweiler 2993! Common along the river Kuoa Quembo, Gossweiler 
No. 3374! In a mixed wood near the Rio Cambambe, Cuebe, Gossweiler 
No. 2608 ! In an open shrub-grown wood near Micango, Kuiriri, Gossweiler 
No. 2543! Hb. Mus. Brit. 


Var. nov. GWELOENSIS, Bak. fil. 
Folia longiuscule petiolata, foliolis coriaceis cuneato-obovatis, petiolo 
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communi 3-5 mm. longo suffulta. Flores longius pedunculati. Legumen 
oviforme, pubescens, 12-13 mm. longum. 

Ruopesia : Gwelo District, Dr. R. F. Rand No. 50! Hb. Mus. Brit. In 
flower and fruit Jan. 1898. _ In woods. 

Mr. Gossweiler describes the typical forms as a suffruticose and much 
branched undershrub, frequently 4 ft. high, with leaves olive-green above and 
silvery white and tomentose below. Standard violet-blue or pale blue inside, 
Wings and keel yellowish. 


Series 69. Flores mediocres, 1-3 apicem versus pedunculorum dispositi. 
Carina in toto 6-8 mm. longa. Stipule parvee, lineari-lanceolate. 
Legumen subsessile, cvylindricum, piloso-hirtum. Suffrutex ramis pilis 
patentibus obtectus. 


' 
285. C. LoromEs, Benth. in Hook. Lond. Journ. Bot. ii. (1843) 575 ; Harvey 
in Harvey 5 Sonder, Fl. Cap. ii. 42. 

Sufrutex ramosus, prostratus vel decumbens, ramulis ferrugineo-pube- 
scentibus et patentim pilosis. Folia trifoliolata, foliolis obovatis circ. | 
12 mm. longis subtus vel utrinque pilosis, petiolo + 12 mm. longo 
suffulta. Peduncult oppositifolii, folio parum longiores. Bracteolw ad 
basin calycis conspicue. Calyx pilosulus, + 7 mm. longus, dentibus 
lanceolatis tubo longioribus. Carina in toto 6-8 mm. longa, calyce longior, 
rostro rectiuscalo. Legumen piloso-hirtum, 24-32 mm. longum. 

TRANSVAAL: Macaliesberg and Aapjes River, Burke ! Hb. Kew.; Pieters- 
berg, Bolus No. 11025! Hb. Kew.; Makapansberg, Rehmann No. 5585! 
Hb. Turic.; Houthosch, Rehmann No. 6256! Hb. Kew. 

GrigvuaLAND : Kimberley, Reimann Nos. 3460! and 3456! Hb. Turie. 

Becuuana Country: Bongquaketse Territory, nr. Mohaneng, Dr. Holub ! 
Hb. Kew. 

Cape: Near Grahamstown, Ward! Hb. Kew. 


Series 70. Flores 1-3-ni. Carina 6-8 mm. longa, dorso rotundata, apice 
acuta, plus minusve falcata. Stipula minutee, caduce. Legumina 
oblongo-obovata, pubescentia, breviter stipitata. Suffrutex ramosus. 


286. C. paucrrLora, Baker in Kew Bull. (1897) 251. 

Erectus. Folia trifoliolata, foliolis obovatis obtusis mucronatis 4-10 mm. 
longis, petiolo communi 3-6 mm. longo suffulta. Flores solitarii vel 1—3-ni. 
Pedicelli cernui, pubescentes. Calyx pilosus, + 6 mm. longus, dentibus 
lanceolatis. Corolla calyce fere duplo longior. Carina dorso rotundata. 
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Legumen oblongo-obovatum, oligospermum, 10-11 mm. longum, apice 
mucronatum. 
Nyasatanp: Nyika Plateau, alt. 2000-2300 metr., Whyte! Hb. Kew. 
This shrub has few flowers and oblong-obovate, inflated, pubescent pods, 


Series 71. Flores parviusculi, pedunculis 1-floris oppositifoliis. Carina 
+ 7 mm. longa. Stipule non conspicue. Legumen quam calyx 
parum longius. Herbacea. 


287. C. sparsiFLoRA, J. Mey. Comm. 26 (18385); Benth. in Hook. Lond. 
Journ. Bot. ii. (1843) 573 ; Harvey in Harvey & Sonder, Fl. Cap. ii. 41. 

Pusilla, diffusa. Caulis tenuis, sericeo-canescens. olia_ trifoliolata, 
foliolis anguste obovatis 5-7 mm. longis 3-4 mm. latis sericeo-canescentibus, 
petiolo communi 4-8 mm. longo suffulta. Flores parviuseuli. Pedunculi 
quam petioli breviores. Bractew parvee, angustee. Calya sericeo-canescens, 
6-6°5 mm. longus ; lacinize lanceolate. Carina + 7 mm. longa, quam calyx 
longior, apice in rostrum attenuata. Legumen + 6 mm. longum, sericeo- 
argenteum.—Accedit Lotononidibus sectionis Oaydii sed ob carinam longe 
rostratam potius inter Crotalaris enumero. 

NamaquaLanD : Hills on the Gariep near Veleptram, Drege No. 3328 ! 
Hb. Turic. 

A small sericeo-canescent plant, with one-flowered peduncles and pods 
only very slightly longer than the calyx. 


Series 72. Flores mediocres, apicem versus pedunculorum positi. Carina 
dorso rotundata, 7-12 mm. longa. Stipule parvee, lineares. Legu- 
mina oblonga, cinereo- vel fusco-tomentosa. Suffrutices ramis diffusis, 
foliis petiolatis. 


288. C. varrecata, Welw. ea Baker in Oliver, Fl. Trop. Afr. ii. 19 (1871) 
Hiern, Cat. Welw. Afr. Pl. i. 198. 

Suffruter. Rami diffusi, flexuosi, 05-1 m, longi, cinereo-tomentosi. Stipule 
cire. 3 mm. longe. Folia trifoliolata, utrinque preecipue subtus cinereo- 
hirta, foliolis obovatis ovatis vel ellipticis 20-35 mm. longis 10-18 mm. 
latis, petiolo communi 4-7 mm. longo suffulta.  Peduneuli 1-3-flori. 
Pedicelli 3-5 mm. longi. Calyx cinereo- vel fusco-tomentosus, laciniis lanceo- 
latis tubo longioribus, in toto 6-7 mm. longus, fructifer + 8 mm. longus. 
Vewillum extus hirsutum. Corolla calyce longior. Veaillum violacent 
aM ome flava, circ. 7 mm. longa, Legumen sessile, oblongum, 


> 


Ne 
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_ Anaona : Huilla, Welwitsel No. 19681. Hb. Mae BEY 5 Rabieas: Antone 
§ Dekindt No. 3202'\“Hb. Mus. Paris. (07) | ~ 
‘1A: plant with perénnial root, and ‘several , hee japieaatete tall ‘round. 
Kéel and * mre yolk eed deep violet. yaad 
io 3 of i _ Cb 84 SADT Oe ; 
289. Garona Bak. jil., sp. nov. : Ca Aisa tha, « Tae oa 

Radix perennis. Caules plures, ex eadem radice act diffusi, flexuosi, 
20-35 cm. longi. Stipule parve, lineares.. Folia trifoliolata, foie glauco-, 
viridibus ellipticis vel obovatis 10-22 mm. fipeeie 6-10 mm. latis, petiolulis 
brevibus, petiolo communi 6-9 mm. longo. suffulta. Flores medijocres, in 
racemos laxos axillares breves dispositi. Racemi seepe 2-flori. Pedicelli ‘ 
2-3 mm. longi, minute, bibracteolati.. Calya extus pubescens, circ. 10 mm. 
longus, dentibus lanceolatis, circ. 6 mm. longis. Vewillum suborbiculari- 
obovatum, calyce longius, 10-12 mm. jenetee Carina circ. 12° mm. longa, 
apice acuta. Legumen sessile, colin so Cuore, pees mm. long een ‘demum. 
glabrescens. 

N.W. Raopesta: Kalomo, in sand, /. A. Rogers No. 8214! Hb. ‘Kew. 

The wings are about 11 mm. long and 5°5 mm. broad. 

A per Paria with several diffuse Bexiots stems, a lax’ few-flowered raceme, 
a carina rounded on the back, acute, scarcely rostrate, and an oblong, oviform, 
sessile pod. Allied to C. variegata, Welw. 


Series 73. Flores parviusculi, solitarii vel pauci, pedicellati. Carina dorso 
genuflexa, 6-8 mm. longa. Stipule  setacem, patule. Legumen 
oblongum, subsessile. Herbacea. 


290. C. micropHyLLa, Vahl, Sym. Bot. i. 52 (1790); DC. Prod. ii. 184 ; 
Baker in Oliver, Fl. Trop. Afr. ii. 16.3 Chiovenda in Ann. Ist. Bot. 
Roma, viii. (1903) 82. 

C. pumila, Hochst. et Steud. in Schimp. Pl. Arab. ‘No. 788. 

Caulis herbaceus, decumbens, filiformis, 10-20 cm. longus, teres, glaber. 
vel strigoso-pubescens. ola trifoliolata, foliolis oblongis vel .oblongo- 
obovatis 3-10 mm. longis 2°5-5 mm. latis, intermeditis majoribus, superne 
glabris subtus tenuiter sericeis, petiolo communi 2-5 mm. longo suffulta. 
Flores sepius solitarii vel bini. Bractew bine, subulate. Corolla: flava, 
calyce duplo longior. Calycis’ lacinize pilosiuscule, lanceolate. Vewillum 
carina brevtius. Capind dorso genuflexa, inde in: rostrum sensim attenuata. 
Legumen oblongum, 8-12 mm. longum, pubescens. 

Supan : Nubia, Schweinfurth No 1883 ! 1884 ! Hb. Berol. ; Nubia, 7. Bent, 
Hb. Kew.; Getena; White Nile, Schweinfurth' No. 910! Hb. Kew. 

Brirrea: Massua, Samhar, Hildebrandt No. 729! Hb. Mus. Brit. ; Near 
Saati, Schweinfurth S» Riva No.: 343 !\ Hb. Turiey;’ Dahalah ‘ Archipelago, 
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Terraciano Nos. 183! 184! Hb. Roma; Samhar, Cocastelli Nos. 27! 118! 
Ragazzi § Pappi Nos. 174511770! Terraciano §& Pappi No. 27! Pappt » 
Nos. 1744! 1746! Assaorta, Pappi Nos. 69! 110! Terraciano No. 24! 
Hb. Roma. 

The type was described from Arabia Felix. This species also occurs on 
the Comoro Is., Humblot No. 1008. 


Series 74. Flores parvuli, in racemos abbreviatos vel in capitula seepius 2—4- 
flora dispositi, vel flores interdum solitarii. Carina 5-6 mm. longa. 
Stipule minute. Legumina oblonga. Herba gracilis, rarissime 
suffruticulosa. 


291. CO. mrorocarpa, Hochst. ex Benth. in Hook. Lond. Journ. Bot. ii. (1843) 

573; Baker in Oliver, Fl. Trop. Afr. ii. 16; Chiovenda in Ann. Ist. 
Bot. Roma, viii. (1903) 401. 

C. triantha, Steud. in Schimp. Pl. Abyss. No. 1190, non DC. 

C. lotoides, A. Rich. Tent. Fl. Abyss. i. 157 (1847), non Benth. 

Maria Antonia orientalis, Parlatore, Mar. Ant. Nov. Gen. 3 (1844). 

C. Marie, Antoniw, Aschers. ex Baker, 1. c. 

C. Doryenium, A. Rich. ex Baker, |. ¢. 

C. polychotoma, Taubert, Gliederung d. Vegetation von Usambara 
(1894), 18 & 24. 

Flerba dichotome ramosa, habitu Doryenii. Caules herbacei, diffusi, tenues, 
ramosi. Séipule decidue, setacerx. Folia trifoliolata, foliolis cuneato-oblongis 
5-15 mm. longis 2-5 mm. latis, supra glabris subtus sericeo-pilosis, petiolo 
communi brevissimo. lores parvuli. Bractew setaces, serices. Bracteole 
ad basin calycis setacee. Calya totus 3—-3°5 mm. longus; laciniz pilosee. 
Corolla flava. Vea«illum calyce duplo longius. Carina dorso angulo recto 
curvata, apice in rostrum gracilem attenuata, 5-6 mm. longa. Legumina 
sessilia, obovato-oblonga, sericea, circ. 8-sperma. 

Nigeria: Nupe, Barter, Hb. Kew.; Katagum District, Dalziel No. 17! 
Hb. Kew. 

Nort Cameroons: P. Talbot No. 1413! Hb. Mus. Brit. 

Supan: Kordofan, Kotschy No. 97! Hb. Mus. Brit.; Darfur, Dr. Pfund, 
Hb. Turic. ; Matamma, Schweinfurth Nos. 1878 ! 1879! Hb. Schweinfurth, 

Erirrea : Bogos, Dembelas and Medri od Tesfa, Chiovenda, Hb. Roma. 

Asyssinia : Near Gafta, Schimper (1842) No. 1190! Hb. Mus. Brit. 

GERMAN Hast Arrica : Usambara, Holst No. 3219! Hb. Berol., and Holst 
No. 2473! Hb. Berol. 

Brirish Hast Arrica : South Mombassa to Shimoni, Whyte! Hb. Mus. 
Brit. 

NyAsALAND: Buchanan (1895) No. 422! Hb. Mus. Brit. 

N.W. Raopesia : Rogers No. 8246! Hb. Kew. 
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Forma suBuNIFLORA, Steud. in Schimp. Herb. Abyss. No. 1965. 
Flores seepissime solitarii. Pedicelli longiores. 


Asyssinia: Near Djeladjeranne, Schimper (1844) No. 1965! Hb. Mus. 
Brit., ete. 


Var. nov. Dawe, Bak. fil. 

Sufruticulosus, diffusus, ramosus, ramis 15-20 em. longis. Folia trifolio- 
lata, subsessilia, vel brevissime petiolata. Bractew parvee. Racemi breves 
pauciflori. Flores parvi. Carina dorso angulo recto curvata, inde in rostrum 
gracilem attenuata, in toto 5-6 mm. longa. 

Supan : Bari Country, Dawe No. 892! Hb. Kew. 

This is a diffuse perennial, with few-flowered racemes, and small flowers ; 
the carina is 5-6 mm. long. 


Var. nov. supantca, Bak. fil. . 
Annua gracilis, humilis, ramosa. Folia cinerea, foliolis 5-7 mm. longis, 
angustioribus. acemi laxe 2—3-flori, capitato-congesti. Carina dorso angulo 
recto curvata, in toto 5-6 mm. longa. Legumen sessile, subglobosum. 
Supan: 8. Kordofan, Wr. and Mrs. A. F. Broun No. 1354! Hb. Kew. 
This is a slender little plant, with narrow cinerous leaves ; the racemes are 
lax, and 2-3-flowered. 


Sugsect. 5. STIPULOSZ. 


Stipule foliaceze (in C. damarense, Engler, anguste). Flores seepius in 
racemos dispositi, rarius solitarii vel gemini. 


CLAVIS SPECIERUM. 


1. Flores in racemos dispositi .......... SOs aGr.cOrD iGo bodaos 2 
Flores solitarii vel gemini ..... ORCI S ANT 0 Ot eee Np AeTO OK: 0 13 
2(a) Carina 16-23 mm. longa.......... OO SiNe POO ROS DOTS moe 3 
(6) Carina 11-15 mm. longa ..........+..+-.6- Rukene setets: ake ie rotares sy 7 
(c) Carina 6-10 mm. longa ...... Ges ata crLaene terete saves eastetneiote tater 12 
ae Legumina oblongo-cylindrica, east: indumento dense obtecta. lachnocarpa. 
Legumina cylindrica, oviformia vel oblonga, stipitata ........ 4 
4,  Stipulee petiolulata,, obovate ........c.s se ee cere nsec eneees . capensis. 
Stipule non petiolulatae: ......6-- sce eee e eee e eee eeeneneees 5 
5. Stipulew semilunatas .........66 sss eee e ee ceneeee OH Cece OL natalitia. 
Stipules lanceolate: vel falcato-lanceolate ....6..6.. senses 6 
6.  Erecta, elata patentim rufo vel fusco-pilosa. Foliola elliptica| podocarpa, 
WOMGDIONG Al ech eirg cs cf ras onesie Weer ein en OPA ee eRe rien ees { subsp. Belckit. 
Erecta, pilis patentibus induta. Foliola glauco-viridia, anguste 
lineari-oblonga vel lineari-lanceolata............6+..ee0se- mutabilis. 
Erecta ubique pilosa. Foliola oblongo-oblanceolata vel anguste 
AG, he concn conan Foca w Ocha. 8 brea enn SOI OC IOPIE fulgida. 
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7 Stipule, semilunatee Whale ee tee ut ieeonege cud ie goutmngad 8 
Stipule non semilunate: . ssidlehines ea Aolng Leet ences’ sede wens 9 
8. Decumbens. Caules pilis Geanneis patentibus induti_ weeraeees decumbens. 
A ae -Erécta,- rami angulares, pubescentes Ry iets ov shaders] ote Perce Panes ~~ natalitia. 
9.  Stipule obcordate, magne ...... ED GOS Aba ey ip ees RCONGOTN ms 
Stipules non ohcordatesy yrs ere ot ote e-l-teetenteetnrne opis oO 
10. = Stipule ovate basi ineequaliter cordata, potomiaee. -Caulis || zanthoelada, 
ier SISNEE | ais cord crt: CRE EE: vis ace ieee adteee bee 'hso\ Vers Soles. 
Stipulee | lanceolate vel falcato-lanceolats: vel angust# ........ ili 
1 (a) Caulis herbaceus, hispidus.. Foliola oblonga vel obovata. Flores 
Spauci,, Carina 18-16 mm, longa G04... eee eee podocarpa. 


(6) Annua, e basi ramosa, breviter villosa. ‘ Foliola cuneato-oblonga podocarpa, 
vel oblongo-obovata. ‘Flores pauci. Carina 12-14 mm. longa. . var. villosa. ' 
(c) Erecta, e basi.ramosa, ubique patentim pilosa vel hirta. Foliola | podocarpa, ~ 
oblongo-elliptica. Carina +15 mm. longa................ { subsp. fexwosa.’ 
(d) Hrecta, e basi ramogsa, strigoso-pubescens, demum seepe gla- 
brescens. Foliola oblongo-lanceolata vel  oblongo-obovata. 
Carina 13-14 mm. longa...... Sakysre> soaks coach reer Dae - Fleckit. 
'\(e): Krecta,' pilis patentibus induta. Foliola glauco-viridia, anguste 
‘ lineari-oblonga vel lineari-lanceolata. conn 14-16 mm. 
(lomgadtrvsiecie fester MES Hes clotenantion adhe oem 7... 4... ° mutabihs. 
(f), Suffrutex e basi ramosus, hirsutissimus. Foliola oblanceolata 
vel oblongo- oblanceolata. Carina cire. 14 mm. longa ...... hirsutissima. 
(7) Herba longe pilosa, a medio ramosa. Foliola oblongo- fanceclate: 


Carina 14-16 mm. longasst=4...-¢.-0-- - Soro eset ogi a aces Marlothiz. 
(2) Erecta, ramosa, ubique cinereo-pilosa. Foliola lineari-oblonga. 
Carinayl0=12 mmit lonca ee ae eee eer erie damurensis. 
12 (a) Folia mediocriter petiolata, foliolis cuneato-oblongis. Legumina 
1051S mm longa. see ee BP Boo Home cate- oo de ad ee so. goreensis. 
1 §(B), Boliola Jéngiuscule: petidlata, foliolis’ ellipticis oblongis vel | goreensis, subsp. 
ovato-ellipticis. Legumina 15-18!mm/ longa. ov... cose... macrostipula. 
(ec) Foliola longiuscule petiolata, foliolis cilipuee- chloamts Legu- 
mina 25-380 mm. longa ..,..... SETAE 8 more oc cylindrocarpa. 
13%, “ORMUIS EIS? Sooeecd va aooonooonbene drial als ei Oh rae Mee ervoides. 
Cawlisinonfolaben sie 5:52 2 cas Seis clan cues cere the eteeee 14 
14. Hirsuta. Leeumen stipitatum elabrum non subcompressum | a podocarpu. 


Pilis @ albidis vestita. _Legumen subeompressum, ovale ...:.... erisemordes. 


Series 15. Flores majusculi, in racemos pauci vel plurifloros laxos dispositi: 
Carina rotundata .vel. leviter angulata, . 16- -23 mm. longa. Stipulee 
foliacese, semioblongse; semiovate vel semilunatee. -Legumina oblongo- 
cylindrica, sessilia, indumento’ denso ét plus minusve sericeo induta 
Frutices vel suffrutices erecti. 


292. C. LacHNocARPA, Hochst. in Schimp. Pl. Abyss. No. 780; Baker in 
Oliver, Fl. Trop. Afr.ti. 33 (1871) ; Taubert in Engl. Hoch ebugiee 
245; Hiern, Cat. Welw. Afr. Pl. i..202. 


C, lachnophora, Hochst. ex Richard, Tent. Fl. Abyss. i. 151 (1847). 
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C. elata, Welw. ex -Bakér in. Oliver, . 293) Hiern, Cat. Welw. 
Afr, Pl. i.. 201 (1896) ; LEP elen it, De ‘Wild. Notes. sur Te FI. 
de Katanga, 52. 
C. arborescens, Welw. nad 590, No. 93, non Lam. 
C. grandistipulata, Harms in Engl. Jahrb. xxviii. (1900) 399. 
| Frater vel sufirutex validus,\ramosus, rufo-tomentosus, striatus. © Mola 
ifoliolata’ foliolis cuneato-obovatis vel cuneato-oblongis 20-45 mm. longis 
10-20 mm. latis, preecipue subtus. strigoso- puboscentibus, petiolo communi 
12-35 mm. longo ‘suffulta. Flores sepissime in racemos breves dispositi, 
pedicellati. Bractew caduce. Calyx extus' dense ferrugineo-tomentosus j 
laciniz lanceolate, lacinize una inferiori caring adpressa, lateralibus: per 
paria approximatis. Vewillum.calyce longius. Ala primum sulphureze, mox 
aurantiaco-croceze. Carina subcymbeeformis, apice in’ rostrum attenuata! 
Legumina densissime ferrugineo-tomentosa, 25-35 mm. longa, multisperma. 
Very widely distributed in Tropical Africa. Occurs in Cameroons and 
Togoland, Abyssinia and British East Africa, Lower Guinea, especially in 
Angola and on the Longa; German Hast Africa in Uhehe ‘and Tanganyika, 
and in Nyasaland and in Gazaland near Chirinda. . 


Var. strictissmMA, Hiern, Cat. Welw. Afr. Pl. i. 202 (1896). 
Caulis strictissimus. lores majusculi, pauci. oliola oblongo-oblan- 
ceolata. . . 
Ancota: Huilla, Welwitsch No. 1965! Hb. Mus. Brit. 


Var. nov. MELANOCALYX, Bak. /il. 

Frutex sec. cl. detectorem 1°5 m. alt. attingens.. Folzola oblanceolata vel 
bhlenge, chiara 30-45 mm. longa 9-14 mm. lata, petiolo communi 
5-8 mm. longo. » Calya nigro-tomentosus; 15-17 mm. longus. , Carina 
cum Caouititiay cire. 23 mm. longa. 

Oinriedns: Djutitas, C. Ledermann Ne. 1788! Hb. Bera. 


Series 76. Flores majusculi, in racemos laxos breves pluri- vel: multifloros 
dispositi. Stipulz foliaces, petiolulate, obovate, rarius obsolete. 
Carina dorso rotundata, circ. 17-19 mm. longa. Legumen stipitatum 
eylindricum. 


293. C. capensis, Jacg. Hort. Vindob. iii. 36, t. 64 (1776-77) ; Harvey m 
Harvey & Sonder, Fl. Cap. 1 he Wood, Natal Plants, tab..92 ; 
Bolus § Wolley Dod, F'. Plants hd Ferns of Cape Peninsula, 259. 
C. arborescens, Lam. Encycl. ii. 199 (1786) ; DC. Prod. ii. 130. 
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C. incanescens, Linn. fil., Suppl. 323 (1781). 
C. laburnifolia, Miller, Dict. ed. vim. (1768), non Linn. 

Frutex usque ad 1:3-1'6 m. alt. Rami teretes, adpresse sericei, Molia 
trifoliolata, foliolis late obovatis vel oblongo-obovatis obtusis vel mucronulatis 
glabris vel minute pubescentibus, petiolo pubescente suffulta. Macema ter- 
minales vel oppositifolii, laxe multiflori. Flores lutei. Bractew ad basin 
pedicelli lineares. Bracteole in medio pedicelli lineares. Calycts tubus 
pubescens, dentibus lanceolatis acuminatis. Veaillum luteum, lineis per- 
cursum, calyce duplo longius. Ale oblonge. Carina apice incurva, 
unguiculata, seepius 17-19 mm. longa. Legumen cylindricum vel oblongo- 
eylindricum, cum stipite 4-5 em. longum. 

Sourn Arrica: Hastern Districts, common, many collectors. Introduced 
as an ornamental plant into Cape Peninsula and now naturalised. 

Porrucurse Hast Arrica: Delagoa Bay, Junod No. 507! Hb. Schinz ; 
Between Beira and Massi Kessi, Mrs. Hvelyn Cecil! Hb. Kew. 

Introduced into cultivation by Francis Masson in 1774. 

The var. 8. obscura, E. Mey., Com. 23, from near Enon, was diagnosed 
“foliis saturate viridibus,” but, judging from herbarium material, is not 
markedly different from the typical form. 


Series 77. Flores mediocres vel sat ampli, lutei vel rarius cerulei, in racemos 
paucifloros vel plurifloros dispositi, rarius solitarii. Carina dorso genu- 
flexa, 10-18 mm. longa. Stipulee + foliacese vel rarius ut in C. Fleckii, 
Schinz, parvee, interdum caduce, et in C. damarense, Engler, anguste. 
Hujus seriei legumina mihi cognita oblonga, glabra, stipitata. Herbee 
vel suffrutices, pilis + induti rarius demum glabrescentes. 


294. C. popocarpa, DC. Prod. ii. 133 (1825); Guill. & Perr. Fl. Seneg. 
166; Benth in Hook. Lond. Journ. Bot. ii. (1843) 589; Baker in 
Oliver, Fl. Trop. Afr. ii. 17. 

C. arvensis, Klotzsch in Peters’ Mossamb. Bot. 53 (1862). 
C. pilifera, Klotasch, 1. ¢. 54. 
C. physocarpa, Fenzl ex Baker in Oliver, l. c. ii. 17 (1871). 

Caulis herbaceus, erectus, e basi vel sursum divaricato-ramosus, hispidus. 
Stipule foliacee, faleate, erectse. Folia trifoliolata, foliolis obovatis vel 
oblongis obtusis mucronatis, seepe 10-40 mm. longis 3-8 mm. latis, glabris 
subtus pilis longis raris obtectis, petiolo communi 10-25 mm. longo suffulta. 
Flores sat ampli, flavi, in racemos oppositifolios vel terminales paucifloros 
dispositi vel rarius subsolitarii. Bractew parvee. Bracteole lineares, apicem 
versus pedicelli posite. Calya hispidus, profunde quinque partitus, seg- 
mentis lineari-lanceolatis fere sequalibus. Vewillum ovale, circ. 10-13 mm. 


longum, pallide flavum. Ale vexillo vix minores. Carina rostriformis, 
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naviculariformis, vexillo superans, 15-18 mm. longa, pallide flavescens. 
Legumen oblongum, 16-26 mm. longum, stipite 4-6 mm. longo suffultum, 
glabrum, 12-18 + spermum. 

This species is widely spread in Eritrea, Abyssinia, Upper Guinea, German 
and Portuguese East Africa, Angola, German South-west Africa, and North 
Rhodesia. The type was collected on the Plains of the Walo country about 
Richard Tol and beyond ‘the river on the borders of the Sahara desert, 
Leprieur and Perrottet No. 167! 0 

C. arvensis, Klotzsch, is a diffuse, very branched plant with cuneate-oblong 
leaflets. It was collected at Rios de Sena, Mozambique. It was also 
collected by Menyharth No. 1009 in Boruma. 

C. pilifera, Klotzsch, has elliptical leaflets, and is erect, very branched, 
and densely pilose. It comes from Mesuril and Cabaceira in Mozambique. 


Var. vinLosa, Schinz in Verhandl. Bot. Ver. Brand. xxx. (1889) 160. 
Annua, e basi ramosa, breviter villosa. oliola cuneato-oblonga vel 
oblongo-obovata, 12-25 mm. longa 5-6 mm. lata. lores mediocres, 
subsolitarii. Legumen oblongum, glabrum. 
AMBOLAND : Olukonda, Rautanen No. 369! Hb. Turic. 
A slender annual, with subsolitary flowers and cuneate-oblong leaves. 


Subsp. OC. ruexvuosa, Baker in Oliver, Fl. Trop. Afr. ii. 29 (1871), 
pro sp. 

Erecta, herbacea, e basi ramosa, 20-30 em. alta, ubique patentim pilosa 
vel hirta. Stipule foliacese, falcate. oliola oblongo-elliptica, elliptica 
vel oblongo-obovata, 20-40 mm. longa 7-14 mm. lata, petiolo communi 
12-30 mm. longo. Flores mediocres, in racemos paucifloros dispositi. 
Bractee lineares. Calycis laciniw lanceolate, tubo longiores. Vewillum 
carine fere equilongum. Carina dorso genuflexa, circ. 15 mm. longa. 
Legumen oviforme, +20 mm. longum, glabrum ; stipes 3-4 mm. longus. 

Sourn CrentraL: In the interior near the Tropic, Chapman § Baines ! 
Hb. Kew. 

NGAMILAND : Kwebe Hills, Mrs. EF. J. Lugard No. 179! Hb. Kew. 

Portugurse Hast Arrica: Zambesiland, Kirk ! Hb. Kew. 

Very closely allied to C. podocarpa, DC.; type differs in being more 
hairy, etc. 

On the sheet of the type there is an admixture of two species, the pod 
being that of C. hispida, Schinz. 


Subsp. ©. Benoxu, Schinz in Bot. Ver. Brand. xxx. (1888) 159, 


pro sp. 
Erecta, elata, ramosa, patentim rufo vel fusco-pilosa, circ. 5-6 dm. alta. 


Stipule foliacez, conspicue, 16-22 mm. longee, acute. oliola elliptica, 
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oblonga vel ovata, petiolo communi 30-35 mm. longo. » Flores saturate lutei, 
majusculi nune in racemos breves densifloros nune in racemos + elongatos. 
Bractew anguste, caduce. Calye totus 12-13 mm. lougus; acini 
lanceolate.  Vewillum 16-18 mm. longum. Ale oblongz, carine sub- 
equilongee. Carina dorso genuflexa, 16-18 mm. longa. Legumen oblongum, 
circ. 28 mm. longum, apiece ; stipes 8-4 mm. longus. 

HeEreroLanp: Kaokofeld, Franzfontein, Belch No. 24! Spitzkoppjes, 
C. Dinter! Okahandja, Dinter No. 6! Hb. Turic. 

TRANSVAAL: Boschveld, Rehmann No. 5179! Hb. Turic. 


295. O. runeipa, Baker in Oliver, Fl. Trop. Afr. ii. 32 (1871) ; Hiern, 
Cat. Welw. Afr: Pl. i. 202. 

Annua, ramosa, ramis pilosis. Stipule faleato-lanceolatee. Folia tri- 
foliolata, foliolis oblanceolatis vel anguste oblongis, intermediis 20-35 mm. 
longis 4—5 mm. latis, lateralibus parle! minoribus, petiolo communi 8-20 mm. 
iors suffulta. Flores lutei, fulgidi, in racemos laxos sepius 3—8+floros 
dispositi. Calycis tubus pambanntetly dentibus acuminatis.. Vewillum calyce 
longius. Ale oblong, unguiculatee. Carina dorso angulata, apice in 
rostrum attenuata, 15-18 mm. longa. Legumen ignotum. 

Anaota: Mossamedes, Welwitsch No. 1977! Hb. Mus. Brit. 

“A copiously flowering plant, cheering the sandy deserts with its brilliant 
yellow flowers.” 


296. C. Freoxi, Schinz in Mém. Herb. Boiss. No. 1, 128 (1900). 

Herba e basi ramosa, strigoso-pubescens vel strigoso-hirsuta, interdum 
subglabra, C. podocarpe, DC., affinis, Stipule foliacez vel:interdum parve. 
Folia trifoliolata, foliolis subtus strigoso-hirsutis oblongo-lanceolatis vel ob- 
longo-obovatis, 15-32 mm. longis 5-10 mm. latis, petiolo communi 7-15 mm. 
longo suffulta. Flores lutei, mediocres, in racemos paucifloros dispositi. 
Bractee parve. Calyx circ. 8 mm. longus; lacinize acuminate. Vewillum 
luteum. Ale oblong. Carina dorso genuflexa, 13-14 mm. longa, lutea. 
Legumen oblongum, cum stipite 20-28 mm. longum, glabrum. 

HeEREROLAND: Kuisib, Fleck No. 455! Hb. Turie. 

Great Namaquatanp:: Rehoboth, Fleck Nos. 167! 4471 937!; Kuddib, 
Fleck No. 453 ! Hb. Turie. 


297. C. muraBiiis, Schinz in Bull. Herb. Boiss. sér. u. iii. (1903) 820; Schinz 
in Viertelj. Nat. Ges. Ziirich, lii. (1907) 422. 

Hrecta, ramosa, 40-70 cm. alta, pilis patentibus induta. Stipule foliaceze, 
faleato-lanceolatee. . Folia glauco-viridia trifoliolata, foliolis lineari-oblongis 
vel lineari-lanceolatis 20-50 mm. longis 4-6 mm. latis, petiolo communi 
20-33 mm. longo suffulta. lores majusculi, in racemos paucifloros dispositi. 
Bractee parve, lineares ad basin pedicelli posite.  Bracteole anguste, 
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caduce.. Calyx totus + 9 mm, longus, laciniz acute. Vewillum carine 
equilongum. Ale oblong. Carina 14-16 mm. longa, apice in rostrum 
attenuata. Legumen oviforme vel oblongum, glabrum, stipite + 3 mm. longo 
instructum, ; 

AmBOLAND : Ondonga, Rautanen No. 373! Olukonda, Rautanen No. 374! 
Schinz No. 2062! Hb. Turic. 

An ally of C. podocarpa, DC., with rather narrow, glaucous-green, linear- 
oblong or linear-lanceolate leaflets, and yellow or bluish flowers in few- 
flowered racemes. 


298. C. nirsuTissima, Schinz in Bull. Herb. Boiss. sér. 11. iii. (1903) 819 ; 
Schinz in Viertelj. Nat. Ges. Ziirich, lii. (1907) 421. 
Suffrutex ramosus, hirsutissimus. Stipule lanceolate vel faleato-lanceolate. 
Folia trifoliolata, foliolis oblanceolatis vel oblongo-oblanceolatis 10-20 mm. 
longis 3-4 mm. latis, petiolo communi hirto 10-20. mm. longo suffulta. Flores 
lutei, in racemos laxos paucifloros dispositi. Bractew parvee. Calyx totus 
circ. 9-10 mm. longus ; lacinize acuminate. Vewvillum cire. 15 mm. longum. 
Ale oblongze, carina breviores. Carina dorso rectangulari-curvata, apice in 
‘rostrum attenuata, 14-15 mm. longo. Leguwmen glabrum, oblongum, ‘cum 
stipite 25-30 mm. longum ; stipes 4-5 mm. longus. 
- HEREROLAND : Otavi, Dinter No. 663! Hb. Turic.. In flower and fruit 
17 October, 1899. 


299. UC. Martoruit, Hngl. in Jahrb. x. (1888) 27. 

Herba 2-3 dm. alta, sparse longe pilosa, a medio ramosa. Stipule lineari- 
lanceolate. Folia trifoliolata, foliolis breviter petiolulatis oblongo-lanceolatis 
utrinque acutis Jateralibus, 20-25 mm. longis 6-7 mm. latis,. petiolus 
circ. 20 mm. longus. Flores in racemos pluri- vel multifloros dispositi. 
Racemi apice densiflori. Calycis laciniew 4-5 mm. long, tubo subduplo 
longiores. Corolla cire. 15 mm. longa. Carina dorso genuflexa. Legumen 
+ 17 mm. longum, oblongum, glabrum, stipite circ. 4-5 mm. longo 
instructum. 


H&REROLAND : River Swachaub, Marloth No. 1851! Hb. Berol. 


300. C. pamARENsIS, Engl. in Jahrb. x. (1888) 27. 

C. Lindeni, Schinz in Bull. Herb. Boiss. sér. 11. ili. (1903) 819. 

C. Lindneri, Schinz in Viertelj. Nat. Ges. Ziirich, lit. (1907) 422. 

Erecta, ramosa, 15-25 em. alta, ubique cinereo-pilosa. Stipule lineari- 

lanceolate, interdum caduce. Folia trifoliolata, foliolis lineari-oblongis 
obtusis mucronulatis lateralibus 15-20 mm. longis 4-5 mm. latis, intermediis 
longioribus, petiolo communi 10-25 mm. longo suffulta. lores mediocres, 
in racemos 3—5-floros dispositi. Pedicelli breves. Bractee parvee, angustee. 
Calycis tubus cupuliformis, 3 mm. longus; _lacini lanceolate, tubum 
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eoquantes.  Vewillum calyee duplo longius. Ala oblongee, carine fere 
sequilongse. Carina dorso genuflexa, circ. 10-12 mm. longa.  Legumen 
oblongum, obtusum, 20-25 mm, longum, polyspermum, stipes 3-4 mm. longus. 
Hereronanp: Karribib, Marloth No. 1310! Hb. Berol.; Otjimbinque, 
Lindner ! Hb. Turic. ; Spitzkoppjes, Dinter No.-37! Hb. Turie. 
Great NamaquaLaNnp : Gamoxab, Schinz, No. 2060! Hb. Turic. 


Series 78. Flores mediocres, in racemos laxiuscule 3—6-12-floros dispositi. 
Carina dorso curvata, cire. 11-12 mm. longa, apice breviter rostrata. 
Stipulee semilunate, foliacese, persistentes. Legumina stipitata, glabra. 
Suffrutex erectus. 


301. C. navaurria, Meissn.in Hook. Lond. Journ. Bot. ii. (1843) 67 ; Harvey 
in Harvey § Sonder, Fl. Cap. ii. 46; Baker in Oliver, Fl. Trop. Ayr. 
ii. 34; Miern, Cat. Welw. Afr. Pl. i. 203. 
C. kilimandscharica, Taubert in Engl. Hochgebirgsflora, 246 (1895). 

Fruticosa vel suffruticosa, 1-2 m. alt. Rami angulares, pubescentes. 
Folia trifoliolata, foliolis cuneato-oblongis vel oblongo-obovatis obtusis vel 
mucronulatis, intermedio paullo longiore seepius 15-25 mm. longis 3-8 mm. 
latis, petiolo communi 8-16 mm. longo preedita. Racemi terminales. Flores 
glabri lutei, circ. 12 mm. longi. Calyx subglaber, +8 mm. longis. 
Vewillum subrotundum, basi bicallosum calycem superans. Ale carinz 
subeequilongee. Carina dorso rotundata vel subrotundata. Legumen poly- 
spermum, subcylindricum, cum stipite 30-34 mm. longum. 

S. Asysstnza: Harrar, Hllenbeck No. 888! Hb. Berol.; Robeccht Brichetti 
No. 290! Hb. Turic. 

SoMALILAND : Sheik Mahomet, Donaldson Smith No. 248! Hb. Mus. Brit. 

Uaanpa: Mt. Ruwenzori, Scott Elliot No. 7781! Uganda, Rev. C. Wilson ! 
Hb. 

GERMAN Bast AFRICA: Kilimanjaro, Meyer No. 299! Hb. Berol. ; 
Marungu, Volkens No. 1428! East Uluguru, Stuhlmann No. 9055! Hb. 
Berol. ; Uhehe, Hauptmann Prince ! Hb. Berol.; Amani, Braun No. 1485! 
1845 ! Usumbura, Keil No. 195! Hb. Berol. 

NyasaLanp: Buchanan (1891) No. 598! Mt. Chiradzulu, Whyte! Hb. 
Kew. ; Mt. Zomba, Whyte! Hb. Kew. ; Mt. Milanji, Whyte! Hb. Mus. Brit. 

Raovesta: Victoria, C.F. Monro No. 1779! Hb. Mus. Brit. 

GAZALAND: Swynnerton Nos. 365! 478! Hb. Mus. Brit. 

AneoLa: Pungo Andongo, Welwitsch No. 1970! Hb. Mus. Brit. 

South Arrica: Near River Umlass, Port Natal, Krauss No. 339! Hb. 
Mus. Brit. and various other collectors in Natal; District of George, Bowie ! 


Hb. Mus. Brit. 


po! ) a a ry a 2 =) > 2 . . 
C. gymnocalyz, Baker, is perhaps only a depauperate form of this species. 
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Var. nov. SENGENSIS, Bak. fil. 

Caulis elongatus, basi suffruticosus. Folia trifoliolata, foliolis cuneato- 
oblanceolatis 8-20 mm. longis 3-5 mm. latis, subtus magis fusco-hirsutis, 
petiolo pubescente 5-9 mm. longo instructa. Flores paullo minores, in 
racemos laxos 2-8-floros dispositi. Calyx totus 6 mm. longus, dentibus 
3-5 mm. longis acutis, extus fusco-pubescens. Pedicelli fusco-pubescentes. 
Carina naviculariformis, cum unguibus 15-16 mm. longa, inargine interiore 


lanata. . 
Conco Recion; Mt. Senga mountain slope, Adssner No. 2904! Hb. 
Turie. 


Differs from the type in the fuscous pubescent calyx, and pedicels, and in 
the leaves being much more hairy below. The flowers are slightly smaller. 


Series 79. Flores mediocres, in racemos paucifloros dispositi. Carina dorso 
rotundata, 10-14 mm. longa. Stipulee sepissime foliacez, brevissime 
petiolate. | Legumen oblanceolatum, usque ad 33 mm. longum, 


breviter stipitatum. 


302. ©. Gorrzet, Harms in Engl. Jahrb. xxviii. (1900) 399. 

Frutex ramosus, 3-4 m. altus, ramis pubescentibus vel villosulis. /olea 
trifoliolata, foliolis oblongo-obovatis obovatis vel oblongo-lanceolatis apice 
rotundatis vel emarginulatis, 2—5°5 cm. longis 12-25 mm. latis, petiolo 
communi 1-3 em. longo suffulta. Racemi pauciflori, terminales. Bractew 
lineares. Calyx pubescens, ultra medium 5-dentatus, dentibus lanceolatis. 
Corolla calyeem paulo superans. Veaillum extus apicem versus pilosum. 
Carina 10-14 mm. longa. Legumen villosum. 

German East Arrica: Uhehe, Matanana Plateau, Goetze No. 735! Hb. 


Berol. 


Series 80. Flores mediocres, in racemos laxos dispositi. Carina dorso 
rotundata, cire. 13 mm. longa. Stipule magne, conspicue. Legumen 


obovatum, brevissime stipitatum. 


303. CG. corpata, Welw. ex Baker in Uliver, Fl. Trop. Afr. i. 27 (1871) ; 
Hiern, Cat. Welw. Afr. Pl. 200. 

Suffrutex usque ad 1:3 m. alt., ramosus. Rami divaricati. Stipulw usque 
ad 25-30 mm. longe. olia trifoliolata, foliolis ellipticis 30-50 mm. 
longis 15-20 mm. latis, subtus rufescenti-sericeo-tomentosis, petiolo communi 
15-35 mm. longo suffulta. Bractew parvee, anguste, persistentes. Bracteola 
parvee, circ. medium pedicelli posite. Calye totus 12-14 mm. longus ; 
lacinize lanceolatee. Vewilli lamina 13-14 mm. longa, ungue circ. 2 mm. 
longo. Carina uncinata, cire, 13 mm. longa. Legumen ferrugineo-hirsutum, 


usque ad 35 mm. longum et 18 mm. latum. 
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AneoLta: Huilla, Welwitsch Nos. 1917! 1918+ Hb. Mus. - ‘Brit. ; Between 
Cubango and © Junene, ° Gossweiler No: 2869! Between pene and Kului, 
Gossweiler No. 2946! Hb. Mus. Brit. 

Noticeable on account of the large stipules. 


Series 81. Flores medio¢res, in racemos 3-10-floros laxos dispositi. Carina 
dorso rotundata, 11-12 mm. longa. Stipulee ovatee inter majores generis. . 
Ovarium stipitatum. 


304. C. XANTHOCLADA, Bojer, var. nov. Srouzu, Bak. fil. (Pl. 14B.) . 

Caulis glaber, subteres vel superne tenuiter angulatus, ramosus, 1-2 m. 
alt. Stipule basi ineequilateraliter cordatee, 15-20 mm. longse 8-10 mm. late, 
petiolulatee. Folia petiolata, trifoliolata, foliolis oblanceolatis apice mucro- 
natis 10-17 mm. longis 3-5 mm. latis, subtus conspicue reticulatis. Calyx 
+7 mm.. longus, dentibus 4 mm. longis. Vexillum in sicco flavum. Ale 
cum ungue 12 mm. long, 5-6 mm. late. Carina unguiculata, apice acuta, 
vix rostrata, falcata. 

Konpetann: Alt. 1450 metr., Stolz No. 65! Hbb. Berol., Turic. In 
flower, 2 July, 1899.. 

C. «anthoclada, Bojer, comes from Madagascar. 


Series 82. [Flores in capitula conferta. cire. 5-10-flora dispositi, capitulis 
longe pedunculatis. Carina purpurea, 11-14 mm. longa. Stipule 
semilunatee. Ovarium sessile, sericeum, multiovulatum. 


305. C. DecumBENS, Welw. ex Baker in Oliver, Fl. Trop. Afr. ii..33 (1871) ; 
Lhern, Cat. Welw. Afr. Pl. i. 202. 

Perennis, decumbens. Caules pilis brunneis patentibus induti.  Stipule 
6-8 mm. longs. Folia trifoliolata, foliolis oblanceolatis, intermediis 20- 
40 mm. longis, apice subacutis pilis brevibus conspersus, petiolo communi 
6-12 mm. longo preedita.. Flores flavi. Pedicelli 3-4 mm. longi. Calyw 
totus circ. 6 mm. longus, dentibus lanceolatis tubum equantibus. Corolla — 
calyce duplo longior. Legumen breve, pilis rufescentibus vestitum. 

ANGOLA: Huilla, Welwitsch No. 1909! Pungo Andongo, Welwitsch 
No. 1910! Hb. Mus. Brit. ; Kakonda, Gossweiler No. 4268! Hb. Mus. Brit. 


Series 83. lores pauci. Pedunculi laterales vel terminales, sepius 1- vel 
2-flori. Stipulie lanceolate. Legumina oblonga, sessilia, glabra. 


306. C. ERvoIDES, Welw. ew Baker in Oliver, l. c. ii. 19 (1871) ; Hiern, Cat. 
Welw. Afr. Pl. 3,198, 
Sufrutex glaber. Caules plures, ex eadem radice orti, diffusi, decumbentes 
vel ramis adscendentibus.  Stipule rigide, 6-12 mm. longs. ° Molia tri- 
foliolata, foliolis linearibus, intermediis 16-24 mm. longis 2-4 mm. latis, 


4 


- } _ conspicue venosis, petiolo communi 6-12 mm. longo preedita. Calyx citer 
_ 4-8 mm. longus, dentibus. superioribus . lanceolatis inferioribus.linearibus. - 
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Corolla pallide lutea. Legumina 24-30 mm. longa, 6-8-sperma, 
ANGOLA: Huilla, Welwitsch No. 1984! Hb. Mus. Brit. 

. Flowers pale yellow with a. tinge of violet. 

Series 84. Flores parviusculi vel mediocres, in racemos pauci- vel pluri- 
floros dispositi. Carina dorso genuflexa, seepissime 6-10 mm. longa, 
marginibus lanatis. Stipulze foliaces, faleatee. Legumina oblonga vel 
oblongo-cylindrica, sessilia vel subsessilia. Herbee vel suffrutices, 
pubescentes vel puberuli. | 


307, C. GorEENSIS, Guill. §. Perr. Fl. Seneg. i. 165 (1830-33) ; Benth. in 
Hook. Lond. Journ. Bot. 1. 589; Baker in Oliver, Fl.. Trop. Afr. ii. 
29. ; 
C. falcata, Schum. et Thonn. Pl. Guin. 335, non Vahl. 

~ Suffrutex diffusus, e basi ramosus, puberulus. Stipule magne. Folia 
trifoliolata, foliolis cuneato-oblongis seepius emarginatis in specimine typico 
15-20 mm. longis 5-9 mm. latis, utrinque subglabris viridibus, petiolo 
communi 7-30 mm. longo preedita. lores flavi, mediocres, in racemos 
paucifloros dispositi. . Bracteole non conspicue. Bractew angustee, caduce. 
Calyx profunde 5-partitus; lacinize lanceolate, fere wquales. Vewillum 
ovale, 4-6 mm. longum, flavescens, utrinque glabrum. Ale oblonge, 
subfaleatee. . Carina rostriformis, naviculariformis, 8-9 mm. longa. Legumen 
oblongo-cylindricum, sessile, 8-18 mm. longum, puberulum, 10-12-spermum. 
-. SeneGAmBiA: In the island of Gorée, and near Kounoum in the Cape Verd 
Peninsula, and at.Albreda, Perrottet No. 170! Hb. Mus. Brit,, ete. 

Srerra LEONE: Scarcies, Scott Hiliot No. 4393! Hb. Mus. Brit.; Samu 
Country, Scott Elliot No. 4216! Hb. Kew. 

Goxtp.Coast:: Accra, Don! Thonning! Vogel! Hb. Kew. 

Togotany: Near Lome, Warnecke No. 25! Hbb. Berol., Mus. Brit. 

Danomny: Le Testu! Hb. Mus. Paris. 
~ Conco Rearon:: Bukama, J. Bequaert No. 114! Hb. Brux. 
i, Ruopesia : Near Mumbwa, Mrs. Macaulay No. 323! p,. p. Hb. Kew.. 


* 


Var. anqustiFoLiA, Baker, l. c. i. 29. 
-Foliola linearia, 4-6 mm. lata. Flores lutei. 
‘Sierra Luone: Afzelius! Smeathmann! Hb. Mus. Brit. 
Nigeria: Banks of the Niger, Barter! Hb. Kew. 
Frernanpo Po: Mann! Hb. Kew. 


Subsp. C. macrostipuLa, Steud. in Pl, Schimp. Abyss. Sect. 1. No. 708, 
prosp.3; A. Rich. Tent. Fl. Abyss. 1, 153 (1847). 
Annua vel interdum basi sublignosa et fere suftrutex. Caulis virgatus, 
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erectus, striatus. Folia trifoliolata, foliolis oblongis vel oblongo-ellipticis in 
specimine typico 3-4 em. longis, 10-15 mm. latis petiolo communi 25-30 mm. 
longo preedita. Legumen sessile, 15-20-spermum. 

Cameroons : Ledermann No. 3561! Hb. Berol. 

ApysstntA:: Quartin-Dillon, Hb. Mus. Paris ; near River Tacaze, Schimper 
No. 708! Hb. Mus. Brit., etc,; Hamede, Schimper No. 439! (1862) Hb. 
Mus. Brit. 

ANGOLA: Golungo Alto, Welwitsch Nos. 1962! 19631; Golungo Alto, 
Welwitsch No. 1964! (forma caulibus prostrato-adscendentibus) Hb. Mus. 
Brit. 


308. CO. cy~inprocarPa, DC. Prod. ii. 133 (1825); Guill. § Perr. Fl. 
Seneg. i. 164; Baker in Oliver, Fl. Trop. Afr. 11. 40. 
C. paniculata, Perr. in litt. non Willd. 

Radix crassa. Caulis herbaceus, basi suffruticosus, 4-6 dm. altus, e basi 
ramosus, striatus.  Stipule acute. Folia trifoliolata, foliolis elliptico- 
oblongis 38-6 cm. longis 10-11 mm. latis pallide viridibus subtus vix 
pubescentibus, petiolo communi patente vel deflexo 12-32 mm. longo preedita. 
Flores mediocres, in racemos plurifloros dispositi, flavi. Bracteole basi 
calycis lineares, tubo breviores. Bractee caducee. Vewillum flavum, lineis 
roseis longitudinaliter striatum, apice violaceum, +7 mm. longum. Ale 
flavescentes, oblongee, unguiculatee. Carina pallide flavescens, apice in 
rostrum attenuata, 8-12 mm. longa. Legumen cylindricum, 25-30 mm. 
longum, sessile, breviter pubescens vel demum fere glabrum, 24—30- 
spermum. 

SENEGAMBIA : In the Walo region near Kourna, Richard Toll, Perrottet! 
Hb. Mus. Brit., ete..; Senegal, Leprieur ! Hb. Mus. Paris. 

GamBIA: J. Brown-Lester, No. 18! Hb. Kew. 

GutnEa : Banks of the Gaboon, Duparquet. 

Conco Rreton : Katanga, Elisabethville, Homblé No. 289! Hb. Brux. 

Ruopesta : Near Mumbwa, Mrs. Macaulay No. 608! Hb. Kew. 


Series 85. Flores axillares vel laterales, solitarii vel gemini, 8-9 mm. longi. 
Stipule foliacese, integerrimee. Legumen subcompressum, ovale. 
Sutfrutex foliis subsessilibus. 


309. C, ERISEMOIDES, Micalho 5 Hiern in Trans. Linn. Soc., Bot. Ser. 1. ii 
(1881) 17. 

Sufrutex dense ramosus, inermis, pilis albidis vestitus, ut videtur nanus. 
Foliola ciliata, supra glabra, infra villosa, integerrima, subsessilia obovato- 
elliptica, lateralia 1°25 em. longa centrali leviter majore. Flores pedunculati, 
cernul. Calya profunde fissus, extus hirtus, corollam cireiter equans, lobis 

. . . A ‘ =? : 
Janceolatis acutis inter se subzequalibus, Ovariwm compressum, villosum. 
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Legumen cire. 14-18-spermum.—Speciem non vidi quamobrem deseriptio 
secundum Ficalho & Hiern. 


Ancona: Upper course of the River Ninda, an affluent of the Zambesi, 


Serpa Pinto No. 3, Hb. Olyssipo. 


SPECIES NON SATIS NOTA. 


C. acuminata, DC. Prod. ii. 128 (1825). 

Stipule ovato-lanceolate, petiolo breviores, acuminatz. Folia petiolata, 
linearia, mucronato-acuminata, subtus ramulis calycibusque adpresse sericeo- 
pubescentibus. Pedunculi oppositifolii, 1-2-flori. Ovarium glabrum. Flores 
quam in priore (©. virgultalis, Burch.) minores. 

Cap. B. Spei, Burchell No. 2327. 

I regret I have been unable to find this number of Burchell’s in Herb. 


Kew. 


C. ELoneaTA, Thunb. Fl. Cap. (1823) 571; Harvey in Harvey § Sonder, 
Fil. Cap. ii. 45. 

Caulis suffrutescens, erectus, ramosus, totus tectus tomento argenteo nitido. 
Rami teretes, simplices, elongati, erecti. Folia ternata, alterna, petiolata. 
Foliola ovata, obtusa, argentea, integra, subsessilia equalia, unguicularia. 
Petioli longitudine folioli patentes. Flores in apice ramorum spicati. Spica 
digitalis usque spithamea, floribus et leguminibus reflexis. Corollw luter, 
glabre. Legumina ovata, acuta, vix unguicularia. 

SourH Arrica ; Karroo, near Bockeveld, Thunderg. 

Harvey describes this plant as densely velvety tomentose, having densely 
woolly one-seeded pods, about 6 mm. long. 


SrEcIES CROTALARIZ EXCLUDEND@ VEL OMNINO DUBIM. 


amplewicaulis, Linn.= Rafnia amplexicaulis, Thunb. 
angustifolia, Jacq.= Lebeckia sericea, Thunb. 
argentea, Jacq.= Argyrolobium petiolare, Walp. 
azurea, Eckl. & Zeyh.=Lotononis azurea, Benth. 
bracteolata, Perr.=Indigotera bracteolata, DC. 
cordifolia, Linn.=Hypocalyptus obcordatus, Thunb. 
cuneiformis, Lam.=Rafnia cuneifolia, Thunb. 
diversifolia, H. Mey.=Lotononis laxa, Eekl. § Zeyh. 
dubia, Balf. fil. non R. Grab. = Crotalaria leptocarpa, Balf, fil. 
floribunda, Lodd.= Viborgia obcordata, Thunb. 
gemstoides. Lam.= Priestleya sp. 

imbricata, Linn.= Amphithalea densa, Kckl. § Zeyh. 
involucrata, . Mey. = Lotononis involucrata, Benth. 
lanata, Thunb. = Priestleya villosa, 1) C. 
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levinoula. K. Mey — Lotononis Honaenia: Benth. 
leptocarpa, Balf. fil. (Quid?) ; ef. C. dubia, Ball. fil: 
lineata, Thunb. (Quid ?). 

lunaris, Linn. == Argyrolobium lanceolatum, Eckl. § Soe 


_ minor, O. H. Wright= Lotus sp. 


obcordata, Berg.= Viborgia obcordata, Thunb. 

opposita, Linn. ae opposita, Thunb. 

orbicularis, EK. Mey. = Podalyria orbicularis, /. Mey. 
oxyptera, H. Mey.= Lotononis oxyptera, Benth. var. b. 

parvifolia, Thunb, =Coelidium Thenbergii, Harv. 

perfoliata, Linn.= Buaptisia perfoliata, k. Br. 

perforata, Linn.=Borbonia ciliata, Willd. 

perpleva, Ei. Mey.=Lotononis perplexa, Eckl. § Zeyh. 

procumbens, Chr. Smith= Crotalaria Tuckeyana, Steud. 

pulchella, Andrews= Lebeckia cytisoides, Thunb. 

guinata, H. Mey.= Lotononis acutiflora, Benth. 

refleva, Thunb. = Priestleya sericea, EL. Mey. 

serpens, H. Mey.= Wuchlora serpens, Hckl. § Zeyh. 

trichopoda, EH. Mey.= Lotononis trichopoda, Benth. 

triflora, Linn. = Rafnia triflora, Thunb. 

truncata, HK. Mey.=Lotononis umbellata, Benth. 

Tuckeyana, Stewd., nomen nudum ; ef. C. procumbens, Chr, Sm. 

versicolor, H. Mey.= Lotononis versicolor, Benth. 
vewillata, KH. Mey.=Lotononis prostrata, Benth. 
virgata, Herb. Holm.= Rafnia Thunbergii, Harv. 


EXPLANATION OF THE PLATES. 


PuatE 9. Sect. Simplicifoliz. 


10 ACenOg Bak. fil., nat, size. 2. Leaf, x2. 8. Flower, x6. 4. Standard, x6, 


1. Portion of plant of C. aaa Bak. fil., nat. size. 2. Leaf, x 2. 


J. Flowering branch, nat. size. 2. ee x38. 3. Bracteoles, x3. 


5. Wing, x6. 6. Carina, x6. 7. Ovary and style, x6. 8. Rodaa5c2! 


PuaTE 10. Sect. Sphzrocarpze. 


5. Flower, x 3. 

4, Standard, x 8. 5. Wing, x 3. 6. Carina, x 3. 7. Ovary and style, x 3 

8. Pod, x3. 
Puate ll. Sect. Chrysocalycine. 


A. C. atrorubens, Hochst. 


| 3 - size. 4. Standard, x3, 
5, Wing, X83, 6, Carina, x3, 7, Ovary and style, x3, 8. Pod, x3, 


dourn.Linn.Soc.Bor-Vor. XLII Piso: 


RM. Cardew, dél Hodges & Son,tinp. © 
©. Highley, lith. 
CROTAT ARTA (& SIMPLICIFOLIAE ) MINUTISSIMA. Bate. fit. 


Journ Linn. $oc.Bor.Vol. XLII P1 IO. 


A. S 
= 
Ys 


= cel : 
t 


Hodges & S on.imp. 


RM. Cardew,.del. 
P.Highley Lith. 


_ Bak. fit. 


(8 SPHABROCARPAE) BLISABETHAL 


CROTALARIA 


Z er y ‘ 


EniGabalcer, Journ. Linw.Soc.Bor.Vor.XLII.P1. II. 


We 
; Jas 3 


» 
tp a 
% YASS | if * 
. H aN 1 
3 LTS : 
ie F 
= : 
A 
As Aa 
* 


PF ee 


A : : B 
R.M.Cardew, del. . Hodges & Son. imp. 
P. Highley, lth. 

A. CROTALARIA (§ CHRYSOCALYCINAE ) ATRORUBENS, Hochst. 

re TINCT Ime HL, Gieh ia NOE AUT NTT NTA ae |) DPR ROT rer? 7). 


Journ. Linw.Soc.Bor.Vol. XLII. Pl.12. 


Hodges & Son.imp. 


R.M. Cardew, del. 
P. Highley, lith 

A. CROTALARIA (& FARCTAE ) LEUCOCLADA, Baker. 

SS aS APA on fk pao Tar ) TITPINOIDE ©. Anchsét. 


ee 


E.G. Baker 


R.M.Cardew.del. 
P Highley. lith 


Hodges &Son,imp 


A. CROTALARIA (% SPINOSAE ) 
Ge GPA ARTA (cS PLNOSA Kr ) 


GRIQUENSIS, Bolas. 
iS PANO Av oer sin, 


R.M.Cardew. del. Hodges & Son. imp 
P Highley. lith. 


Ah, CROTATAR TA GEUCROTALARIAVIMPERIA LIS, Zaxnbert, 
BiG (SEUCROTALARIA) KAN IMO CiA DA, Boer 


: a oe 
a; . ©. Pervottetii, Do. 


pee, branch, nat. size. 2, even a x £8. 3. Standard, Ms 4, Wing, x 3 . 
eA Carina. x3. 6. pone pod with ares SS SS Sok 


2 : : * PLate 12. Sect. Farcte. 
sa. me : A.C. leucoclada, Baker. 


1, Flower, x2. 2. Standard, x2. 3. Wing, x2. 4. Carina, x2. 5. Ovary and style, x2. 
ore . « 6. Pod, nat. size. 


s . . 
1 


4 eae. B. Flower of C. Saltiana, Andrews. (C. lupinoides, Hochst.) aS a 


1. Flower, x2. 2. Standard, x2. 3. Wing, x2. 4. Carina, x2. 5. Ovary and style, x2, 
6. Pod, nat. size. ‘ 


Prate 13. Sect. Spinose. 


A. C. griquensis, Bolus. 


¢ 


1. Part of plant, nat. size. 2, Flower, x3. 3. Standard, x3. 4. Wing, x3. 5. Carina, x3. 
6. Ovary and style, x5. 7. Pod, x3. 


% 


a Fala AS Sa 
Saat Soa 
x 
_ 


B. C. spinosa, Hochst. 


Rai 
\ 


hs 
— 


. Part of plant, nat. size. 2. Flower, x3. 38. Standard, x3. 4. Wing, x3. 5. Carina, Ce. 


NY 
ee 


f 6. Ovary and style, x3. 7. Pod, x3. 
$ a 

Z Prater 14. Sect. Eucrotalaria. 

; se Subsect. GRANDIFLORA. 


A. C. imperialis, Taubert. 


1. Leaf and stipules, nat. size. 2. Flower, nat. size. 98, Standard, nat. size. 4. Wing, 
nat. size. 5. Carina, nat. size. 6. Ovary, nat. size. 7. Stipitate pod, nat. size, 


gn Ed Subsect. StrpuLosm. 


B. C..xanthoclada, Bojer, var. Stolzii, Bak. fil. 
1, Part of plant, nat.size. 2. Flower, x2. 3. Standard, x2. 4. Wing, x2. 5. Carina, x2. 
6. Ovary, x2. : 
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INDEX. 


[Synonyms are printed in italics. 


A star * denotes the first publication 
of a name. | 


Adenocarpus, DC., sp., mentioned, 288. 
Amphithalea densa, Eckl. § Zeyh., 415. 
Anthyllis, 2v., mentioned, 307. 
Argyrolobium lanceolatum, Lekl. § Zeyh., 
416, 
petiolare, Walp., 415. 


Baptisia perfoliata, R. Br., mentioned, 241, 
ANG, 
Borbonia ciliata, Wolid., 416. 


Chrysocalyx, Guill. & Perr., 242, 248, 251, 
252. 
ebenotdes, Guill. & Perr., 306. 
gracilis, Guill. & Perr., 506. 
Perrottetv, Guill. & Perr., 305. 
Petitiana, A. Rich., 306, 381. 
Quartiniana, A. Rich., 381. 
rubiginosa, Guill. & Perr., 307. 
Schimpert, Hochst., 357. 
Cistus, Zinn., sp., mentioned, 282. 
Clavulium, Desv., 242, 251. 
pedunculosum, Desv., 318. 
Ceelidium Thunbergii, Harv., 416. 
Crotalaria asiatica, folio singulart cordi- 
form, floribus luteis, Hermann, 241, 271. 
— — — — verrucosa floribus cerulets, 
Hermann, 241. 
— — frutescens trifolia floribus luteis 
anyplis, Hermann, 241. 
— benghalensis foliis geniste subhirsutis, 
Pluk., 241. 
— foliis solitariis ovato-acutis caule sulcato, 
J, Burman, 241. 


Crotalaria hirsuta minor americana sagit- 
tata, Hermann, 241. 
— lotifolio flore parvo variegata, Dill., 241. 
— perfohate folio, Dill., 241, 
— trifolia fruticosa foliis rotundis incanis, 
etc., Hans Sloane, 358. 
— — —, — glabris flore luteo viridi minore, 
Hans Sloane, 
Crotalaria, Dzll., 251; classification, 247 ; 
claves spp., 252-254, 273-276, 305, 
308, 310-311, 314, 330-832, 362- 
365, 386, 403; compared with 
Lotononis, Eckl. § Zeyh., 249; con- 
spectus sectionum,252 ; delimitation, 
248; distrib. in Africa, 250; history, 
241-245; morphol., 245-247; pro- 
perties, 250; seeds, 247. 
Crotalaria abbreviata, Bak. fil.*, 278, 
278. 
abscondita, Welw., 281, 274. 
abysstmca, D. Dietr., 374. 
aculeata, De Wild., 312. 
acuminata, DC., 415; mentioned, 242. 
acuminatissima, Bak, fil.*, 293, 275. 
acutifolia, Steud., 259. 
Adamsonii, Bak. fil.*, 261, 258. 
adenocarpoides, Taub., 288, 274. 
wegyptiaca, Benth., 258, 250, 253. 
africana, Buscal. § Muschiler, 339, 331 
agatiflora, Schweinf., 315, 244, 245, 
246, 314; mentioned, 248, 316, 317. 
—— subsp. C. Erlangeri, Bak, Jil.®, 
316, 314, 
alata, De Wild., sphalm., 405. 
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Crotalaria albicaulis, Franchet, 352, 331. 
Alexanderi, Bak. fil.*, 299, 275. 
amadiensis, De Wild., 261, 258, 254. 
—— var. Butayei, Bak. fil.*, 261. 
amoena, Welw., 355, 331. 
amplexicaulis, Linn., 415. 
angulicaulis, Harms, 269, 253, 
angulosa, Lam., 254. 
angustifolia, Jacq., 415. 
angustissima, LE. Mey., 394, 387; men- 

tioned, 396. 
anisophylla, Welw.*, 260, 253. 
anthyllopsis, Welw., 263, 252. 
Antunesii, Bak, fil.*, 294, 274. 
apiculata, Schinz, 244, 339. 
arborescens, Lam., 405. 
arborescens, Welw., 405. 
arenaria, Benth., 258,253 ; mentioned, 
250. 

“argentea, Jacq., 415. 
argyreda, Franchet, 243, 309. 
argyrea, Welw., 351,332; mentioned, 

243, 244, 335. 
argyrolobioides, Baker, 384, 565. 
arvensis, Klotzsch, 406. 
aspalathoides, Lam., 385, 363; men- 
tioned, 242. 
astragalina, Hochst., 374, 564; men- 
tioned, 372, 373, 375, 377, 380. 
ff. I, I, 1, 374. 
subsp. Onobrychis, Bak, /fil.*, 
375, 363 ; mentioned, 243. 

atrorubens, Hochst., 3807, 305. 
aurantiaca, Baker, 320. 
aurea, Dinter *, 335, 315, 381. 
axillaris, Dryand., 388, 386; men- 

tioned, 242, 244. 
axilliflora, Bak. fil.*, 300, 275; men- 
tioned, 299. 

azurea, Eckl. & Zeyh., 415. 

bagamoyoensis, Bak. fil.*, 332, 330, 

Barks, Schweinf., 390, 386. 
Barnabassii, Dinter *, 356, 331, 368, 

387. 

Baumii, Harms, 277, 245, 273. 

Belckit, Schinz, 244, 407. 

benguellensis, Bak. fil.*, 283, 274. 

Bernieri, Bazll., mentioned, 344, 

Bequaertii, Bak. fil.*, 299, 275. 

Boehmii, Taub., 272, 254. 


Crotalaria bongensis, Bak, fil.*, 256, 246, 


253 ; mentioned, 255. 

—— var. camerunensis, Bak. fil.*, 256. 

var. shirensis, Bak. jil., 256. 

boranica, Harms *, 298, 275; men- 
tioned, 368. 

brachycephala, Harms*, 375, 364. 

bracteolata, Perr., 415. 

brevidens, Benth., 329, 315. 

Burkeana, Benth., 322, 245, 250, 314; 
mentioned, 243. 

var. sparsipila, Har'v., 322. 

ceespitosa, Baker, 335, 330. 

calycina, Schrank, 271, 253. 

cannabina, Schweinf.*, 329,315 ; men- 
tioned, 330. 

capensis, Jacg., 405, 403; mentioned, 
248. 

var. 8. obscura, KE. Mey., 406. 

carinata, Steud., 244, 336. 

Carsonii, Bak. fil.*, 290, 275. 

caudata, Welw., 370, 364. 

cephalotes, Steud., 276, 2738. 

—— var. moeroensis, Bak. fil.*, 277. 

cernua, Schinz, 297, 275; mentioned, 
334, 

f, latifolia, Schinz *, 297. 

Chirinde, Bak. fil.*, 377, 364. 

chrysochlora, Bak, fil., 375, 364; men- 
tioned, 372. 

cistoides, Welw., 282, 274 ; mentioned, 
397, 398. 

Claessensii, De Wild., 313, 311. 

clavata, Wight & Ayrn., 361. 

cleomifolia, Welw., 350, 315, 245,332; 
mentioned, 348, 349. 

—— var. Kassneri, Bak. fil.*, 351. 

var. Sereti, De Wild., 351. 

cleomoides, Klotzsch, 347, 332. 

cerulea, Jacq., 254. 

colorata, Schinz, 359, 331. 

coluteoides, Zam. (sp. dub.), 359. 

Comanestiana, Schweinf. § Volk., 325, 
315. 

comosa, Baker, 380, 364. 

congoensis, Bak. fil.*, 298, 276. 

cordata, Welw., 411, 404. 

cordifolia, Linn., 415, 

Cornetii, Taub. § Dewevre, 268, 254. 

cunetformis, Lam., 416. 
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Crotalaria cuspidata, Tawb., 284, 274 ; men- 
tioned, 285. 
_ eyanea, Baker, 355, 331, 363, 387. 
cylindrica, Chiov., 378. 
cylindrica, A. Rich., 378, 363 ; men- 
tioned, 248, 244, 337. 
cylindrocarpa, DC., 414, 404; men- 
tioned, 242. 
cylindrostachys, Welw., 257, 252. 
cytisoides, Hils. § Bojer, mentioned, 
369. 
damarensis, Hngl., 409, 403, 404, 406. 
Dawei, Bak. fil*, 317, 314; 
tioned, 248. 
decumbens, Welw., 412, 404; men- 
tioned, 362. 
Deflersii, Schweinf., 361, 
mentioned, 244. 
densicephala, Welw., 381, 364; 
tioned, 382. 
Descampsii, Michel’, 280, 274; men- 
tioned, 245, 281. 
deserticola, Tawb.*, 383, 565. 
diffusa, i. Mey., 394. 
Dilloniana, Baker, 381, 364; 
tioned, 306. 
f. camerunensis, Bak, fil.*, 381, 
Dinteri, Schinz, 302, 275; mentioned, 
342. 
Dinteri, Schinz, 341. 
distans, Benth., 840, 330; mentioned, 
367. 
distantiflora, Bak. fil.*, 367, 3638, 387. 
diversifolia, i. Mey., 415. 
Doniana, Baker, 356, 331, 387 ; 
tioned, 357. 
Doryenium, A. Rich., 402. 
dubia, Balf, fil., 415. 
dubia, De Wild., 245, 284. 
dumetorum, Baker, 382, 365. 
dumosa, Franchet, 296, 245, 275 ; men- 
tioned, 248. 
dura, Wood § Evans, 295, 275. 
ebenoides, Walp., 306, 305. 
Ecklonis, Harvey, 395. 
effusa, L. Mey., 395, 387. 
effusa, Ki. Mey, 394. 
elata, Welw., 248, 246, 405, 
Eldome, Bah. fil.*, 319, 314, 
elegans, Hort., 358 
Klisabethas, Bak, fil, 301, 275. 


men- 


362, 332; 


men- 


men- 


men- 
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_ Crotalaria elongata, Thunb., 415. 

emarginata, Bojer, 379, 364; 
tioned, 376, 377. ) 

ai aneieil Voile, 358, 331. 

Engleri, Harms, 316, 245, 314. 

erecta, Schinz *, 359, 351. 

eremicola, Bak. fil.*, 311; mentioned, 
313. 


erisemoides, Fcalho § Tliern, 414, © 


404. 
Lrlangeri, Harms, 248, 316. 
ervoides, Welw., 412, 404. 
erythrophleba, Welw., 286, 274. | 
excisa, Bak. fil.*, 394, 387 ; 

tioned, 395. 
falcata, Vahl, 344, 332. 
falcata, Schum. & Thonn., 418. 
farcta, R. Br., 310, 246, 308. 
fertilis, Delile, 345, 
filicaulis, Welw., 291, 27 

2c 
filifolia, De Wild., 264, ee 
Fischeri, Taub., 288, 27 
flavicarinata, Bak. fil.*, er B31. 
Fleckii, Schinz, 408, 404, 406, 
flexuosa, Baker, 368, 407. 
Jloribunda, Lodd., 415. 
florida, Welw., 293, 244, 275. 
Forbesii, Baker, 340, 380, 387. 
Franchetii, Bak. fil.*, 309, 308. 

— fulgida, Baker, 408, 403. 
fwambeensis, Bak. fil.*, 377, 364. 
gambica, Taub., 305. 
gazensis, Bak. fil., 396, 386. 
geminiflora, Dinter *, 391, 886. 
genistifolia, Schum. & Thonn., 259. 
gemstoides, Lam., 415. 
genistoides, Wald., mentioned, 242. 
glauca, Willd., 259, 246, 258 ; 

tioned, 245, 256, 261, 268, 398. 

var. anisophylla, Welw., 260. 

var. Elliotii, Bak. fil.*, 260. 

—— var. genistifolia, Bak. fil.*, 259. 

var. humilis, Bak. fil.*, 259, 

—— ‘yar; Mildbraedii, Bak. fil, 26 

var. Welwitschii, Bak, fil.*, a 
glaucifolia, Baker, 358, 331. 
glaucoides, Bak. fil.*, ore 363, 387. 
globifera, E. Mey., 287, 244, 274 ; 

» mentioned, 243, 279, 287, 288, 332, 

335, 


men- 


5; mentioned, 


men- 


men-_ 
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aie plotters, var. brachycarpa, 


Benth., 287. . 

var. “Grate: Harvey, 295, 296. 
var. stenophylla, Tauwb., 987. 
Goetzei, Harms, 411; EenGoned, 596. 


— goodieformis, Vatke, 392. 


goreensis, G'will. § Perr., 418, 404. 

var. angustifolia, Baker, 413. 

—— subsp. macrostipula, Bak. /il.*, 
413, 404. 

gracilis, Perr., 337. 

gracilis, Walp., 306, 3805. 

gracillima, Klotzsch, 286. 

graminicola, Taub.*, 291, 275. 

grandibracteata, Z'awb., 3820, 246, 314; 
mentioned, 244, 319. 

grandistipulata, Harms, 405. 

Grantiana, Harvey, 341, 330, 387. 

Grantii, Baker, 322. 

eriquensis, Bolus, 311. 

griseofusca, Bak. fil.*, 360, 315, 331. 

gymnocalyx, Baker, 410. 

Harmsiana, Taub., 397, 386. 

Heidmannii, Schinz, 334, 330. 

Helene, Buscal. & Muschl., 318. 

Thidebrandtii, Vatke, 242, 244, 388. 

hirsutissima, Schinz, 409, 404. 

hispida, Schinz, 367, 363, 407. 

holoptera, Welw., 268, 253. 

Holstiz, Taub., 244, 392. 

huillensis, Z'aub., 295, 275; mentioned, 
243. 

humilis, Kckl. & Zeyh., 394. 

hyssopifolia, AJotzsch, 286, 274. 

imbricata, Linn., 415. 

imperialis, Zaub., 317, 244, 245, 314; 
mentioned, 248, 316. 

impressa, Nees, 376. 

incana, Linn., 357, 247, 331; men- 
tioned, 522. 

incanescens, Linn. fil., 406. 

incompta, NV. L. Brown, 262, 258. 

intermedia, Kotschy, 327, 246, 515; 
mentioned, 245. 

var. abyssinica, T'aub., 828. 

—— var. parviflora, Bak. fil.*, 328. 

—— f, latifolia, Bak. fil.*, 328. 

f. sericocalyx, Taub.*, 329. 

intermedia, Schweinf., 329. 

involucrata, Ei. Mey., 415. 

involucrata, Soland., 307. 


Crotalaria todina, Benth., 807. 


ivantulensis, Welw., 333, 330. 
Jacksonii, Bak. fil.*, 279, 274. 
Jamesii, Oliver, 248, 296. 
jerokoensis, Bak. fil.®, 384, 365, 383. 
Johnstonii, Baker, 285, 274. 


_juncea, Linn., eaebeuent 24). 


Junodiana, Sching *, 341, 331. 
karagwensis, Taub., 264, 253. 
karongensis, Baker, 336. 

Kiissneri, Bak, fil.*, 276, 245, 273. 
Keilii, Bak, fil., 349, 382. 

f. Chevalieri, Bak, fil.*, 349. 
kilimanscharica, Vaub., 243, 410. 
kipandensis, Bak. fil.*, 266, 252. 


Kirkii, Baker, 346, 332; mentioned, 


348, 378. 

kuiriviensis, Bak. fil.*, 300, 275; men- 
tioned, 301. 

kundelunguensis, Bak. fil.*, 294, 275. 

Kurtii, Schinz, 341, 330, 386. 

kutchiensis, Bak. fil.*, 279, 274. 

laburnifolia, Zinn, 318, 247, 314; 
mentioned, 241-244, 248, 319, 320, 

labwanifolia, Mill., 406. 

laburnoides, Klotzsch, 338, 331. 

lachnocarpa, Baker, 328. 

lachnocarpa, Hochst., 404, 246, 403 ; 
mentioned, 243. 

var. melanocalyx, Bak. fil.*, 406. 

var. strictissima, Hern, 405. 

lachnocarpoides, Hngl., 828, 314, 

subsp. valida, Bak. fil.*, 328. 

lachnoclada, Harms, 382, 565, 

lachnophora, Hochst., 404. 

lachnosema, Stapf, 328, 314. 

levigata, Lam., var. villosior, Benth, 
340. 

lanata, Thunb., 415. 

lanceolata, HZ. Mey., 345, 3653; men- 
tioned, 248, 245, 844, 346, 847, 372. 

— yar. malangensis, Bak, fil.*, 344. 

—— yar. septentrionalis, Bak. /il.*, 
344. 

lanceolata, Th. & H. Durand, 827. 

lathyroides, Guill. § Perr., 878, 364 ; 
mentioned, 346. 

latifolia, Linn. (sphalm.) = lotifolia, 
Linn. 

laxa, Franchet, 882, 365; mentioned, 
383. 
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Crotalaria laxiflora, Baker, 296, 275. Crotalaria microcarpa f. subuniflora, Steud., 


Ledermanni, Bak. fil.*, 280, 274. 

lenticula, Ki. Mey., 249, 416. 

lepidissima, Bak. fil.*, 281, 274. 

Leprieurii, Guill. § Perr., 265, 253. 

leptocarpa, Balf, fil., 248, 415, 416. 

leptoclada, Harms, 397, 386. 

Leubnitziana, Schinz, 302, 275. 

leucoclada, Baker, 809, 308. 

leucotricha, Baker, 285, 274. 

linearifolia, De Wild., 265, 253; men- 
tioned, 265. 

lineata, Thunb., 416. 

LInndeni, Schinz, 409. 

Lindneri, Schinz, 409. 

Loandee, Bak. fil.*, 393, 363, 387. 

longifoliolata, De Weld., 354, 332. 

var. latior, Bak. fil.*, 355. 

longithyrsa, Bak. fil.*, 349, 382. 

lotifolia, Zinn.,,emend. |mentioned,241. 

lotifolia, Baker, 388. 

lotoides, Benth., 399, 387. 

lotoides, A. Rich., 402. 

Lotononis, Welw., 354, 331, 382. 

lukafuensis, De Wild., 879, 354. 

Lukome, Bak, jil.*, 292, 275. 

lukwangulensis, Harms., 389, 247, 315, 
386. 

lunaris, Linn., 416. 

lupinoides, Hochst., 809, 388. 

Macaulayae, Bak. fil.*, 326, 315. 

mactlenta, Delile, 338. 

macrocalyx, Benth., 306, 305. 

macrocarpa, L. Mey., 324, 314, 315. 

macrocarpa, Penzig, 321. 

macropoda, Hochst., 566. 

macrostachya, Sond., 287. 

macrostipula, Steud., 418. 

malangensis, Bak. fil.*, 287, 274. 

Marie-Antonie, Aschers., 402. 

Marlothii, Engi., 409, 404. 

massaiensis, Taub., 368, 363. 

mauensis, Bak, fil.*, 342, 314, 331. 

maxillaris, Klotzsch, 336, 331; men- 
tioned, 338. 

megistantha, Taub., 317, 244, 314. 

melilotordes, Steud., 373. 

mesopontica, Taub., 3877, 864; men- 
tioned, 376. 

nucrantha, HK, Mey., 249. 

microcarpa, Hochst., 402, 387; men- 
tioned, 244, 


403. 

yar. Dawei, Bak. fil.*, 403. 

var. sudanica, Bak. fil.*, 403. 

microphylla, Vahl, 401, 387. 

Mildbraedii, Bak. fil., 325, 315. 

minima, Bak, fil., 304, 276. 

minor, C. H.. Wright, 416. 

minutissima, Bak, fil.*, 255, 246, 254. . 

mollis, #. Mey., 359, 351. 

var. erecta, Schinz, 359, 

mononotdes, De Wild. (sphalm.) =ono- 
noides. 

montana, A. Rich., 357, 358. 

Monteiroi, Taub.*, 387, 315, 886. 

morumbensis, Bak. fil.*, 267, 253. 

mossambicensis, Klotzsch, 343. 

Muansae, Bak. fil.*, 376, 364. 

Mumbwe, Bak. fil.*, 300, 275. 

Muntznevi, Bak. fil.*, 350, 315, 332. 

mutabilis, Schinz, 408, 403, 404. 

natalensis, Bak. fil.*, 357, 331, 387. 

natalitia, Meissn., 410, 403, 404; men- 
tioned, 248, 244. 

var. sengensis, Bak. fil.*, 411. 

Nicholsonii, Bak. fil.*, 346, 332. 

nigricans, Baker, 308, 305; mentioned, 
248. 

nubica, Benth., 289, 292. 

nutans, Welw., 284, 274; mentioned, 
290. 

nyikensis, Baker, 280, 274; men- 
tioned, 245, 281. 

obcordata, Berg., 416. 

obovata, G. Don, 345, 332. 

obscura, DC., 360, 381. 

ochroleuca, G. Don, 327, 815. 

var. sertcocalyx, Taub., 329. 

oligostachys, Baker, 371, 368. 

Onobrychis, A. Rich., 243, 375. 

onenoides, Benth., 307, 305. 

f. stenophylla, Welw.*, 307, 308. 

oocarpa, Baker, 339, 331. 

opposita, Linn., 416. 

orbicularis, E. Mey., 416. 

Oreadum, Bak. fil.*, 348, 332, 364. 

orixensis, Wiild., 366, 368. 

orthoclada, Welw., 369, 363. 

oxyptera, Ki, Mey., 416. 

pallida, Dryand., 348, 331; men- 
tioned, 242, 343, 378. 

pallida, Klotzsch, 845. 
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Crotalaria paniculata, Perr., 414. 
Parsonsii, Bak, fil., 265, 253. 
parvifolia, Thunb., 416. 
parvula, G. Beck, 383. 
parvula, Welw., 276, 245, 273, 
passerinoides, Zaub., 257, 252; men- 

tioned, 266. 
pauciflora, Baker, 399, 387. 
paucifolia, Schinz, 334, 330. 
Paulitschkei, Bak. fil.*, 383, 365. 
Pearson, Bak. fil.*, 342, 331, 382. 
Pechueliana, Schinz, 244, 351. 
Penthert, Gand., 287. 
perfoliata, Linn, 416. 
perforata, Linn., 416. 
perplexa, EK. Mey., 249, 416. 
Perrottetii, DC., 805; mentioned, 242, 
281, 379. 
petiolaris, Franchet, 319, 314; men- 
tioned, 248, 320. 

var. australis, Bak, fil.*, 319. 

Phillipsie, Baker, 371, 363. 

phyllostachys, Beker, 301, 275. 

physocarpa, Fenzl, 406. 

ptlifera, Klotzsch, 406. 

pilosa, Thunb., 360. 

pilosifiora, Baker, 339. 

pilulicarpa, Taub., 803, 276. 

var. Schinzii, Bak. fil.*, 303, 

276. 

pisicarpa, Welvw., 303, 276. 

pisiformis, Guill. & Perr., 346. 

platycalyx, Steud., 365, 246, 363. 

platysepala, Harvey, 339, 245, 331; 

mentioned, 243, 244. 
Plowdeni, Baker, 376, 364. 
podocarpa, DC., 406, 386; mentioned, 
242, 244, 408, 409. 

yar. villosa, Schinz, 407, 404. 

subsp. Belckii, Bak. jil*, 407, 

403. 

subsp. flexuosa, Bak. fil.*, 407, 

404. 

Poggei, Taub., 278, 274. 

polyantha, Taub., 204, 247, 275, 

polycarpa, Benth., 289. 

polychotoma, Taub., 244, 402. 

polyclados, Welw., 395, 387. 

polygaloides, Welw., 255, 258. 

polysperma, Kotschy, 321, 245, 246, 

250, 315. 


Crotalaria polysperma, subsp. Grantii, Bak, 
Jil.*, 322, 315. 
—— subsp. Stewarti, Bak. fil.*, 321, 
3165. 
—— subsp. Winkleri, Bak. fil.*, 321, 
315. 
Preladoi, Bak. fil.*, 367, 363. 
Prittwitzii, Bak. fil.*, 326, 315. 
procumbens, Chr. Smith, 416. 
prolongata, Baker, 284, 274; men- 
tioned, 245. 
protensa, Welw., 362, 332. 
psammophila, Harms, 262, 245, 253. 
pseudoerisema, Vatke, 279. 
pseudospartium, Bak. fil.*, 320, 314. 
pulchella, Andrews, 416. 
pumila, Hochst. & Steud., 401. 
purpurascens, Lam., 357. 
purpurea, Vent., 368,332; mentioned, 
248, 
purpureo-lineata, Bak. fil.*, 329, 315. 
pycnocephala, Bak. fil.*, 376, 364. 
pycnostachya, Benth., 373, 364. 
—— var. angolensis, Bak. fil.*, 373. 
var. Donaldsonii, Bak. fil.*, 373. 
quangensis, Taub., 286, 274. 
Quartiniana, 4d. Rich., 389, 250, 386 ; 
mentioned, 390, 391. 
quinata, i, Mey., 249, 416. 
quinquefolia, Linn., mentioned, 241. 
ramosissima, Baker, 24.3, 295. 
ramosissima, Roxb., mentioned, 243. 
recta, Steud., 352, 332 ; mentioned, 353. 
subsp. simplex, Bak. /fil.*, 353, 
332. 
reflera, Thunb., 416. 
remotifiora, Hochst., 338. 
reptans, Taub., 304, 276, 
retusa, Linn., 270, 247, 254; men- 
tioned, 241. 
Rhodesize, Bak. fil.*, 401, 386. 
Rogersii, Bak. fil.*, 347, 332. 
rotundicarinata, Bak. fil.*, 396, 386. 
rupicola, Bak, fil.*, 267, 254, 
Saharee, Cosson, 385, 250, 362. 
Saltiana, Andrews, 809, 308; men- 
tioned, 310. 
Sapinii, De Wild., 288, 274. 
saxatilis, Vathe, 392, 386 ; mentioned, 
389, 
Schimper, A. Rich., 357. 
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Crotalaria Schinzii, Bak. fil.*, 370, 363. 


Schlechteri, Bak. fil.*, 365, 363. 

Schumanniana, Harms, 350, 315. 

Schweinfurthii, Defers, mentioned, 
390. 

Schweinfurthi, Taub., 390. 

Seemeniana, Harms, 278, 246, 2738; 
mentioned, 279. 

senegalensis, Bacle, 337, 851; men- 
tioned, 338, 341, 384. 

—— var. carinata, Steud., 388; men- 
tioned, 341. 

var. macilenta, Chiov., 588. 

yar. sanguinolenta, Chiov., 338. 

senegalensis, A. Terraciano, 361. 

sengensis, Bak. fil.*, 267, 254. 

Seretii, De Wild., 283, 274. 

sericifolia, Harms, 398, 386. 

var. eweloensis, Bak, fil.*, 398. 

serpens, i. Mey., 416. 

sertulifera, Taub., 384, 365, 

sessilis, De Wild., 369, 363. 

simplex, A. Rich., 353. 

sparsiflora, Z. Mey., 400, 387; men- 
tioned, 249, : 

sparsifolia, Baker, 304, 275. 

spartea, Planchon*, recte: “R. Br.,” 
262, 253; mentioned, 245. 

spartioides, DC., 270, 254; mentioned, 
242, 243, 327. 

spartoides, H. Mey., 269. 

spp., mentioned, 241, 356, 

spheerocarpa, Gaull. § Perr., 289, 275. 

var., mentioned, 289. 

— var. angustifolia, Hochst., 289, 
275. 

—— yar. grandiflora, Schweinf.*, 290. 

—— yar. lanceolata, Schinz, 290. 

spinosa, Hochst., 312,311; mentioned, 
248, 311. 

subsp. aculeata, Bak. 7il.*, 312, 
311. 

——- var. microcarpa, Bak, fil.*, 313, 
311. 

—— var. microphylla, Schinz, 311. 

var. Schlechteri, Bak. fil.*, 312, 
310. 

squarrosa, Schinz, 292, 276. | 

var. Dinteri, Bak. fil.*, 292. 

stenoptera, Welww., 268, 253. 

yar. latifolia, Bak. fil.*, 269. 


Crotalaria stenothyrsus, Taub., 282. 274; 

mentioned, 283. 

Steudneri, Schweinf., 368, 363; men- 
tioned, 368. 

Stewart, Baker, 521. 

striata, A. Br., 3874, 375. 

striata, DC., 345, 332; mentioned, 
942, 248, 245, 247, 324, 344, 
348, 

Stuhlmannii, Zaub., 260, 253, 

subeapitata, De Wild., 378, 364. 

subsessilis, arms, 398, 387. 

sylvicola, Bak. fil.*, 397, 387. 

tabularis, Bak, fil.*, 324, 314. 

Taubertii, Bak. fil.*, 390, 386; men- 


* 


tioned, 391. 
tenuipedicellata, Bak. /il.*, 266, 
253. 
tenuirama, Welw., 297, 275; men- 
tioned, 296. 


thebaica, DC., 257, 250, 253. 

thebaica, Guill. & Perr., 258. 

Thomasii, Harms, 310, 308. 

Thomsoni, Oliver, 392, 387; men- 
tioned, 244. 

tugrensis, Baker, 248, 244,328, 337, 378. 

trachycarpa, T'awb.*, 890, 386. 

triantha, Steud., 402. 

trichopoda, Ki. Mey., 416. 

triflora, Linn., 416. 

trifoliolata, Bak. fil., 362, 332. 

Tropex, Mattei, 379, 364. 

truncata, Ki. Mey., 416. 

truncata, Schinz, 298, 275. 

Tuckeyana, Steud., 416. 

uguenensis, Z'awd., 370, 363. 

ukambensis, Vatke, 371, 363. 

ukingensis, Harms, 389, 247, 386. 

uncinata, Welw., 372, 363. 

uncinella, Pers., y. senegalensis, Pers., 
337, 

uniflora, Baker, 273, 254; mentioned 
261. 

usaramoensis, Bak. fil.*, 346, 332. 

utschungwensis, Bak. fil.*, 378, 364. 

valida, Baker, 328. 

vallicola, Bak. fil.*, 372, 364. 

variegata, Welw., 400, 387 ; mentioned, 
401. 

vasculosa, Waill., 279, 274. 

Vatkeana, Engler, 380, 364. 


? 
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4 Crotalaria verrucosa, Linn., 254, 245, 247, Lotononis lenticula, Benth., 249, 416. 
= 252; mentioned, 241. micrantha, Benth., 249. 
P var, obtusa, DC., 254. namaquensis, Bolus, 249, 
4 versicolor, Baker, 353, 331. oxyptera, Benth., var. b, 416. 
¥ var. camerunensis, Bak. /il.*, perplexa, Eckl. § Zeyh., 249, 416. 
> 854, ’ perplexa, Kick). & Zeyh., 394. 
r versicolor, EK. Mey., 416. prostrata, Benth., 416. 


a vevillata, i. Mey., 416. 
virgata, Herb. Holm., 416. 
virgatula, Baker, 337. 
virgulata, Klotzsch, 337, 331; men- 
tioned, 340, 
virgultalis, Burch., 269, 254, 415. 
Vogelii, Benth., 264, 253; mentioned, 
265, 336. 
vogelioides, Bak. fil.*, 336, 331. 
Welwitschii, Baker, 272, 254. 
Willdenowiana, DC., 242. 
Winklert, Bak. fil., 321. 
- xanthoclada, Bojer, mentioned, 412. 
var. Stolz, Bak. fil.*, 412, 404. 
zanzibarica, Benth., 347, 332. 
Zimmermannii, Bak. fil., 391, 250, 
386. 


Doryenium, Zinn., mentioned, 402. 


Ephedra, Z'owrn., mentioned, 258. 
Huchlora serpens, Eckl. & Zeyh., 416. 


Heylandia Perrottetii, Spreng., 305. 
Hypocalyptus obcordatus, Thanb., 415. 


Indigofera, Zinn., mentioned, 243. 
bracteolata, DC., 415. 


Lebeckia cytisoides, Thunb., 416. 
sericea, Thund., 415. 
Lotononis, Eckl. § Zeyh., 249; mentioned, 
354, 395, 400, 409. 
acutiflora, Benth., 249, 416. 
arenicola, Schlecht., 249. 
azurea, Benth., 415. 
diffusa, Eckl. & Zeyh., 394. 
involucrata, Benth., 415. 
laxa, Hckl. & Zeyh., 415. 


trichopoda, Benth., 416. 

umbellata, Benth., 416. 

versicolor, Benth., 416. 
Lotus, Linn., sp., 416. 


Maria Antonia, Parl., 251. 


ortentalis, Par]., 402. 
Melilotus officinalis, Zam., mentioned, 573. 


Nella-tandale-Cotti, Kheede, 241. 


- Ononis excisa, Taub., 394. 


racemosa, Thunb., 395. 


Passerina annua, Wikst., mentioned, 257. 
Phyllocalyx, Hochst., 251. 

Quartinianus, A. Rich., 365. 
Podalyria orbicularis, 2. Mey., 416. 
Polygala, Zinn., mentioned, 255. 
Priestleya sericea, /. Mey., 416, 

sp., 415. 

villosa, DC., 415. 


Rafnia amplexicaulis, Thunb., 415. 
cuneifolia, Thunb., 415. 
opposita, Thunb., 416. 
sp., mentioned, 242, 268, 
Thunbergii, HZarv., 416. 
triflora, Thunb., 416. 
Requienia obcordata, DC., mentioned, 
259. 


Spartium, Zinn., mentioned, 320, 
thebaicum, Delile, 257. 


Tandale-Cotti, Rheede, 241. 
Viborgia obcordata, Thunb., 415, 416 


Weliia-tundale- Cotti, Rheede, 241. 
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Results obtained by crossing a Wild Pea from Palestine with Commercial 


Types. By Arraur W. Surron, F.L.S., V.M.H. 
(PLAtEs 15-17 and 1 Text-figure.) 


[Read 6th February, 1913.] 


Iv has fallen to my lot for very many years past to make a comparative study 
of all the leading kinds of vegetables grown either in England and on the 
Continent of Hurope, or in America, and in doing so, it has been only natural 
to try to discover the wild forms from which the present highly developed 
types have originated. But though in some cases these wild forms, and the 
stages in their development, may be fairly well known, yet in many others 
it is not so, and we have to admit that the original wild form is either 
unknown, or, if known, that we are without any authentic record of the steps 
which have been taken, and the successive stages reached, in the long 
process of development. For instance, it is constantly said that the wild 
Brassica oleracea is the original form from which all our garden and farm 
varieties of Cabbage, Brussels Sprouts, Cauliflower, Savoy, Kale, ete., are 
descended, but practically all records of the upward stages of development 
have been lost, and also the names of those by whom this task of development 
was effected. The Field and Garden Peas are also cases in point. The 
former—the Field Pea—is well-known as Pisum arvense; its flowers are 
always bicoloured, purple and white, and the seeds have grey or brown seed- 
coats, and are sometimes spotted. The latter—the Garden Pea—is equally 
well known as Pisum sativum ; the flowers are always white and the seed- 
coats white, yellow, or green, and in form the seeds are either “ round ” or 
‘‘ wrinkled.” 

The Field Peas are never eaten as “ green peas,” but are only grown for 
“corn,” i. e., their seeds are used in the dry state for feeding purposes, and 
the taste, when green or unripe, is always bitter. 

The Garden Peas are generally used as “ green peas,” 2. e. when unripe, 
although a large quantity are also grown for boiling when ripe, and for 
producing pea-flour for culinary purposes. 

Of the Pisum arvense—or Field Pea—many herbarium specimens exist, 
collected in different parts of the world, but there is no variety in cultivation 
which has in recent years been raised from any wild form, nor is there any 
authentic record of the labours of those who presumably spent many years 
in obtaining the intermediate forms from which the varieties of to-day have 
originated. 

The same is true of the Garden Peas of to-day, with this exception, that 
whereas many specimens of the wild Pisum arvense have been collected, it is 
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not possible to-day, so far as I am aware, to find in any locality a plant of © NE 


Pisum sativum in its wild state. The two species, Pisum arvense and Pisum 
sativum, are so different in character, that we naturally assume a distinct) 
origin for each, although some authorities claim a common ancestor for both. 
Under these circumstances it was with very special interest that I noticed in 
1904, in a remote part of Palestine, some sniall Pea plants which were — 
growing in an absolutely wild state, and where there was no possibility 
of their being “escapes” from previous cultivation. ; 
This wild Pea was in full pod and had lost its blooms, so that I was unable 
to see whether it was most likely to be a variety of “Pisum sativum” or 


“ Pisum arvense” ; but as the form of the pods, though exceedingly small, so 


Fig. 1. 


The Palestine Pea. 


> aga q ay eae Dias . 

much resembled those of the Garden Pea, I clung to the hope that IT had 
found an original form of that Pea, rather than of the Field Pea, especially 
as there was no colour in the axils, a character which is invariably seen in 
every commercial type of “ Piswm arvense” I have met with, and is always 
associated with coloured flowers. 

ms ; ePanue¢ , 

The height of the plant, as I saw it growing in Palestine, was perhaps 
two feet or a little less, the growth was by no means robust, and the pods 
were very small, slightly curved and obtuse. 
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The most interesting feature, however, was that the stipules and leaflets, 
the latter being very small, were deeply serrated (see fig. 1), a character 
so far found, as I am aware, in no other form of either “ Pisum sativum” 
or “ Pisum arvense,” although in some types of Peas there is a slight 
serration in the stipules. 

I was able to bring home several plants and pods of the wild Pea from 
Palestine, and since 1904 I have grown a pure stock from the seeds which 
ripened, and have also made a great number of crosses with various types 
of culinary Peas. | 

After bringing home the original plants, I removed the seeds from the 
pods, and was surprised to find that instead of being white, yellow, or green 
as I had hoped, the seed-coats varied from olive-green, mottled with brown, 
to a dark colour (PI. 17%. fig. 9), thus proving that my plant was certainly 
not Pisum sativum, but presumably a form of Pisum arvense. 

The seeds were duly sown in my greenhouse, and I allowed the plants to 
mature under glass. The “ habit.” of the plants was much as I had seen it 
in Palestine ; the stems were very slender, but when the flowers opened I 
found they were self-coloured of a shade much resembling magenta (Pl. 15. 
fig. 2D), and quite different from the blooms of any Peas I had previously 
grown, thus confirming my conclusion that I was not dealing with a form of 
“ Pisum sativum,” but more likely with a form of “ Pisum arvense,’ even 
though all cultivated varieties of “Pisum arvense” invariably have bi-colowred 
and not self-coloured flowers, as in this instance. Besides this, although the 
flowers of the Palestine Pea were coloured, there was no colour whatever in 
the axils of the leaves or stems of the plant, which, as I have already men- 
tioned, is characteristic of varieties of “ Piswm arvense.” Another striking 
character was that the pods of the Palestine Pea were lined inside with 
a white woolly substance similar to that found in the pods of Broad Beans, 
but never seen, so far as I am aware, in any other variety of Pisum ”*. 


* J may here say that Dr. Stapf has very kindly investigated the question of the identity 
of the Palestine Pea for me, and examined the various herbarium specimens of Piswm at 
Kew, and is of the opinion that although the Pea I found in Palestine somewhat resembles 
in general characteristics “ Piswm humile” described by Boissier in the ‘Flora Orientalis,’ 
p- 623, from the Huleh Plain of Palestine, it appears to differ chiefly in the colour of the | 
blooms, which in “ Piswm humile” are said to be ‘ standards dirty lilac” and “ wings dirty 
purple,” whilst those of the Pea I found are, as already mentioned, self-coloured and magenta. 
The seed of “ Pisum humile” also is described as being slightly rough, whilst those of the 
one in question are fairly smooth. As to whether “ Piswm humile” lacks the colour in the 
axils, and has a woolliness in the pod, there appears to be no evidence to show. 
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Chief characters of the Palestine Pea. 


Weak or slender habit of growth. (PI. 15. fig. 1 B.) 

Self-coloured magenta blooms. (PI. 15. fig. 2 D.) 

Serration of the stipules and leaflets. (Fig. 1, also Pl. 15. fig. 3 F.) 

Seeds, olive-green, mottled with brown, and no black hilum. 
(Pl Lio tig.<9) 

Pods produced singly or in pairs. (PI. 15. fig. 3 F.) 

Absence of colour in the axils. 

Woolliness in the interior of pod. 

No fasciation in stems of plants. 


I made 24 matings between this Palestine Pea and a corresponding number 
of forms of the white flowering “ Piswm sativum,” and 16 matings between 
the Palestine Pea and various forms of the coloured flowering ‘ Pisum 
arvense.” In some cases the Palestine Pea was used as the pollen parent, 
and in others as the seed-bearing parent. 

36 ont of the 40 matings either failed to germinate, or flowered but 

were sterile, or produced seeds in F',, which then failed to germinate. 
4 only did I find it possible to continue to F; or further, and of these 4 
I propose to describe one only, as follows :— 


(The reason I have chosen this cross is because it is the only instance in which one of the 
parental types was umbellate with fasciated stem, the parents thus affording greater contrast 
than could otherwise have been the case.) 


PARENTAL Forms. 


Pisum sativum umbellatum. (Pl. 15. fig. 1 A.) 
(Crown-flowered or so-called Mummy Pea.) 


The Palestine Pea. (Pl. 15. fig. 1 B.) 


Chief characters of Pisum sativum umbellatum :— 


Strong habit of growth, about 6 feet in height. (PI. 15. fig. 1 A.) 

White flowers produced in umbels terminally instead of axillary. 
(PL. 15. fig. 2 C.) 

Pods produced in clusters. (PI. 15. fig. 3 B.) 

White round seeds, no black hilum. (PI. 17. fig. 10.) 

Absence of serration in the leaflets. 

Absence of colour in the axils. 

Stems of plants very much fasciated. 


Between these two forms 6 crossings were made, using several plants of 
each parental form, but only one succeeded, and this gave one seed only. 
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The following is a brief history of the cross :— 


{ The cross gave one seed only. This was round, greenish in 
colour, and with no black hilum. 

The hybrid plant grew about 2 feet in height, was of normal 

F growth and not umbellate, the foliage was rather small with some 
Plan ee, leaflets serrated, the colour of the blooms was bi-coloured and not 
self-coloured (the standards being pink with wings dark purple). 
This plant produced five seeds, which were much like those of the 
parental Palestine seeds in colour, but varied in size. 
| No fasciation in stem. 

The five seeds were sown and all germinated, and grew suffi- 
ciently to show that they varied in character. Four of them, 
however, did not produce a single seed, and only one could be con- 

rE. tinued beyond F,. The plant which matured was of fairly strong 
habit of growth, not umbellate, the leaflets had very little trace 
of serration, and the blooms were bi-coloured. No fasciation in 

| stem. The seeds were small, brown mottled, with black hilum. 


The seeds from this plant were sown the next year, the new types Nos. 1 
3, 4, and 5 appearing in F’; and Nos. 2 and 6 in Fy. 


New type No. 1. (PI. 15. fig. 4 G.) 

A dark bi-coloured flowering form of the parental umbellate type, appear- 
ing in F;. Previously, so far as I am aware, this dark-flowered umbellate 
form did not exist, the only umbellate forms hitherto known being (1) a 
white-flowered form (Piswm arvense umbellatum, Pl. 15. fig. 4H), and (2) a 
rose- and white-flowered form (Pisum arvense umbellatum, Pl. 15. fig. 41). 

The seeds of this new type (PI. 17. fig. 13) also differed from those of the 
parental umbellate form (PI. 17. fig. 10), and of the rose- and white- 
umbellate form (PI. 17. fig. 15). It will be noticed that the seeds of this 
new type are small and have a black hilum. 

Apart from the colour of the blooms and the seed, the hybrid much 


5) 


resembles the parental umbellate form. 


New type No. 2. (PI. 16. fig. 5.) 

This is the nearest approach in general appearance I could find to an 
umbellate form of the Palestine Pea (although the flowers were white), and 
appeared in F, from New type No. 1. It was much weaker in growth than 
the parental umbellate form. The chief characters were as follows :— 

Flowers white. 

No serration in the leaflets. 

No colour in axils. 

Seeds smaller than the parental umbellate or crown-flowered Pea, but 
with a black hilum. (PI. 17. fig. 16.) 
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New type No. 3. (PI. 16. fig. 6.) 


This plant is perhaps the most remarkable of all, being a non-umbellate 
form of a white flowering Pea, which resulted from a cross between the 
Palestine Pea (a coloured flowered, brown-seeded type) and the Pisum satevum 
umbellatum (white-flowered, white-seeded wmbellate form). It appeared in F3. 


We have here, therefore, an instance of two types, so different from each 
other that they might be looked upon as specifically distinct, uniting to give 
a fertile hybrid. Crosses may, and probably have been made previously 
between types of the Garden Pea (Pisum sativum) and the Field Pea (Pisum 
arvense), but 1 may confidently say that there is no variety of Pea in com- 
merce to-day, either amongst the Field Peas or culinary Peas, which has 
arisen in such a manner. 

The chief characters were as follows :-— 

Fairly strong habit of growth. 
Flowers white. 

Non-umbellate. 

Absence of serration in leaflets. 
Absence of colour in axils. 


Seeds yellow, with small black hilum. (PI. 17. fig. 17.) 


New type No. 4. (Plant not illustrated.) 
This plant somewhat resembled the last in growth, but differed in the colour 
of the bloom. It appeared in F;. The chief characters were as follows :— 
Non-umbellate. 
Fairly strong habit of growth. 
Flowers bi-ccloured. 
Absence of serration in leaflets. 
Seeds, brownish in colour, mottled, with small black hilum. 


(Pl. 16. fig. 18.) 
New type No. 5. (PI. 16. fig. 7.) 


This plant is really a more robust and stronger growing form of New type 
No. 4, and also appeared in F3. The chief characters were as follows :— 
Non-umbellate. 
Strong habit of growth. 
Flowers bi-coloured. 
Absence of serration in leaflets. 
Seeds much paler in colour than last named, and with a well-marked 


hilum Plat aneelo4 
New type No. 6. (PI. 16. fig. 8.) 


This plant is practically identical in all characters with the parental 
umbellate type (PI. 15. fig. 2 C), except that the seeds (Pl. 17. fig. 20) are 
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entirely distinct from those of the parental umbellate type (Pl. 17. fig. 10), 
each seed of the New type No. 6 having a well defined black hilum which 
is entirely wanting in the parent. This appeared in F, and came from 


New type No. 5. 


It will be seen by reference to the Plates that in F; the umbellate character 
reappeared in New type No. 1, but as mentioned, the blooms of this umbel- 
late type were dark and bi-coloured, and not pink and white as in the only 
existing form of “ Pisum arvense umbellatum” in cultivation. Fasciation in 
the stem reappeared. 

None of the other plants were like the parental Palestine Pea, all being 
stronger in growth and without serration in the leaflets. 

N.B.—It has been quite impossible to test any Mendelian ratios, owing to 
the marked sterility of the hybrids in the earlier stages. 


General Notes on the Crosses. 


I should like especially to note that the parental Palestine Pea has not 
reappeared in its true form with self-coloured flowers, neither has there 
appeared an exact counterpart of the Palestine Pea bearing white flowers, as 
might reasonably have been expected. I am inclined to think, however, that 
both may have been produced, and that if so they died off soon after 
germinating, being of too delicate habit to grow freely in the open ground. 
The parental white umbellate form, however, reappeared as before mentioned, | 
but with seeds carrying a black hilum. 


I have not yet found a magenta self-coloured umbellate type, nor an 
umbellate type with serrated leaflets, in fact these two characters, 2. e., 
magenta flowers and serrated leaflets, seem to have entirely disappeared. 

I found that coloured flowers were dominant over white. Non-serration 
of the leaflets appeared in the one plant in F,, and has continued. 


The pods of the hybrids in F, were generally very small, sometimes 
smaller than those of the Palestine Pea itself, badly developed, and in most 
cases lined with a woolly substance inside, and the seedlings were generally 
sterile. Those which were fertile were only comparatively so, although in 
the plants which I have been able to keep growing the sterility has to a 
certain extent been overcome, and in these cases the woolliness in the pod 
has practically disappeared. 


When the Palestine Pea was used as the pollen parent, the resulting seeds 
of the hybrids in F; were much smaller in size than those of the seed-bearing 
parent, and frequently the cotyledons were so badly developed as to make 
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the seed-coat appear almost empty. In the reverse crosses when the Pales- 
tine Pea was used as the seed-bearing parent, the resulting seeds of the 
hybrid in F, were very similar to those of the Palestine Pea, but sometimes 


of a larger size. 


The main purpose of the experiments was to ascertain, if possible, the 
relationship of the wild Palestine Pea to the cultivated forms, and although, 
as the result shows, it cannot be claimed that the Palestine Pea is certainly 
the forerunner either of the present day Garden Peas or Field Peas, yet the 
fact that some of the hybrids are now fertile does not preclude such a 
possibility. 


EXPLANATION OF THE PLATES. 


Puate 15. 


Fig. 1. Parental types of the cross, 
(A) Pisum sativum umbellatum. 
(B) The Palestine Pea. 
Fig. 2. Inflorescence of the two parental forms. 
(C) Pisum sativum umbellatum. 
(D) The Palestine Pea. 
Fig. 3. Pods of the two parental forms. 
(EH) Pisum sativum umbellatum. 
(F) The Palestine Pea. 
Fig. 4. (G) Inflorescence of New type No. 1 and inflorescences of existing wmbellatum 
types for comparison, 
(H) Pisum sativum wmbellatum, white-flowered. 
(1) Pisum arvense umbellatum, rose- and white-flowered. 


PuaTE 16. 
Fig. 5. Plant of new type No. 2 
6. Plant of new type No. 3. 
7. Plant of new type No. 5 
8. Plant of new type No. 6 
PLATE 17. 


Fig. 9. Seeds of the parental Palestine Pea, 
10. Seeds of the parental Piswm sativum umbellatum. 
11, Seeds of various forms of “ Piswm sativum” for comparison, 
12. Seeds of various forms of “ Pisewm arvense” for comparison. 
13. Seeds of new type No. 1 (dark-blossomed bi-coloured umbellate form. (Plant 
shown on PI, 15, fig, 4G.) 
14, Seeds of existing white-flowered umbellate form (the parental Pisum sativum 
umbellatum, same as fig. 10). 
15. Seeds of existing rose-and-white umbellate form, 
16, Seeds of new type No, 2. (Plant shown on Pl. 16. fig. 5. 
17. Seeds of new type No. 8. (Plant shown on Pl. 16. fio. 6.) 
18. Seeds of new type No. 4. (Plant not illustrated.) 
5 
6 


Or 


19. Seeds of new type No. (Plant shown on PI. 16. fig. 7.) 
20. Seeds of new type No, (Plant shown on Pl. 16, fig. 8.) 
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The Flora of the Island of Shikotan. By Hisayosut TaKepa, DCs 
Demonstrator in Botany, Imperial College of Science and Technology, 
London. (Communicated by Dr. Orro Srapr, F.R.S., Sec.L.8.) 


(With Mar.) 


[Read 17th April, 1913.] 


GENERAL FEATURES OF THE ISLAND. 


SHIKOTAN is a small island lying about sixty miles off the Port of Nemuro, in 
the extreme east of Yezo (Hokkaidé). Its longitude extends roughly from 
146° 29' to 55’ east of Greenwich, and its latitude from 43° 35’ to 52’ N. 
Geologically speaking, this island really belongs to Yezo, and is also more 
or less connected with the latter by about a dozen small islands scattered 
in a row between them. Geographically speaking, however, it is situated 
quite close to the southern parts of the Kuriles, and is subject to similar 
climatic conditions, so that we may as well regard it as one of the Kurile 
Islands. Administratively, the island is at present included in the Kuriles; 
and its flora it also shares with that archipelago. 

The island is oblong in form, with a very sinuous coast-line of some 
hundred miles, affording two good harbours and several coves. The coast 
is precipitous, as in the other islands of the Kuriles; sandy beaches are 
rather feebly developed. I have been unable to lay my hand on any reliable 
information about the area of our island. It would, perhaps, not exceed 
140 square miles *. The surface of the island is extremely undulated with 
not a few mountains and many small hills. On the southern coast a range 
of mountains runs parallel with the long axis of the island, in which the 
majority of the streams have their sources. There are also several mountains 
on the northern coast, but they do not form a continuous range, being cut by 
valleys. A few others are on the eastern and western coasts. The highest 
mountain, Shakotan-yama, is a cone of 1357 ft. in altitude, and stands near 
Shakotan harbour, towering above the sea. Its north-eastern half has been 
almost completely removed by the action of waves and currents, resulting 
in an almost vertical precipice of some 1000 ft. None of these mountains 
is of new volcanic formation; nor are any hot springs or traces of sulphur 
known in the island, so that all the water, except that of bogs, is drink- 
able. The centre is occupied by small hills and swamps and bogs, and a 
section of the island would roughly be a shallow concave. The streams on 
the southern coast are short, and their gradient is comparatively pronounced, 


* Much the same as the area of the Isle of Wight. 
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while those on the northern coast are considerably longer and have a much 
less rapid gradient. The longest one, the Poropet—-which in Ainu language 

eans large river—is about 7 miles long and flows through swamps and 
bogs. Although this river is quite narrow, it is said to be navigable for 
one-third of its length. The best harbour, Shakotan—which means the 
large place or village—is situated at the north-eastern corner of the 
island and is well protected from wind by the hills. This is the principal 
settlement in the whole island and is inhabited by the Ainus and Japanese 
settlers. The village-hall, to which are attached a police-station and a post- 
office, a school, and a small Greek Catholic church (this religion is professed 
by the Aznus), are the chief establishments at this place. Round the coast 
lie about a dozen fishing-stations of the Japanese, some of whom, pass the 
winter on the island, while others come over only in the season. Roads 
have never been constructed on the island. Pedestrians can, however, 
travel along a narrow track which often vanishes into swamps or is over- 
grown with vegetation or interrupted by streams, and when the characteristic 
dense fogs envelop the island, and all the landmarks are hidden, it would be 
almost hopeless for the helpless traveller to proceed any farther. There is 
neither inn nor shop on the island ; still, strangers are always welcomed by 
fishermen and can get accommodation for a night’s rest. The coast is 
constantly washed by the strong cold currents which come down from the 
Sea of Okhotsk and from the Behring Sea, running along the whole chain 
of the Kuriles. A small branch of the Awroshio, the warm currents, which 
come down through the Strait of La Pérouse, and another, which flows some 
distance on the south of the Kurile chain, affect the climate of the island. 
As to the temperature, there are no observations of any value. From 
November till April the island is almost locked up in ice, so that navigation 
during this time is absolutely impossible. In midsummer the thermometer 
is said to go up as high as 80° F., but a much lower temperature prevails 
for the greater part of the time. The sea round the island is very deep, 
and several species of Lamimaria are found on the bottom. On the south- 
eastern coast Porphyra umbilicalis grows on rocks, an alga which is 
edible. ; ; 

I may, perhaps, say a word here about those small islands mentioned above, 
lying between Shikotan and Yezo. Most of these have the same physio- 
graphical features as the adjacent parts of Yezo, i. es, they are flat and 
destitute of forests. The island of Taruku, which is situated nearest to 
Shikotan, however, presents a similar appearance to the latter, being hilly 
and partly covered with woody vegetation. A comparison of the flora of 
these two islands would be highly interesting and valuable, but at the present 
moment we have to leave it out of the question, owing to the lack of any 


floristic record of Taruku. 
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History ‘or THE BoraNnicAL EXPLORATION. 


The first botanist to collect plants on this island was Prof. K. Miyabe, 
of Satporo, the author of the “ Flora of the Kurile Islands,” * who, accor d- 
ing to his narrative, spent two hours and a half at Shakotan harbour — 
on July 28th, 1884. The number of species he collected and observed 
at this place is said to be 864, of which 79 are enumerated in his list. 
Since this time several persons who had an occasion of visiting this island 
have made collections, and many plants have been brought back, which 
are additions to the flora of Shikotan. Among them, Mr. 8. Yokoyama, 
who explored the island in August 1890 from the geological point of view, 
did some collecting at various places ; his specimens are preserved in the 
Herbarium of the Agricultural College of the Tohoku Imperial University 
at Satporo. Mr. T. Ishikawa paid a visit to the island in June 1894, and 
his specimens are also at Satporo. In the next year Mr. T. Kitahara 
gathered some plants, which, together with those collected by him on Urup, 
one of the Kurile Islands, have been published by Mr. H. Matsudaira f. 
His specimens are preserved in the Herbarium of the Science College, 
Imperial University, Tékyé6. In August 1898, Mr. T. Kawakami spent 
a few hours at Shakotan in the course of his botanical exploration of Eturup 
and Urup. Lastly, in 1890, Mr. M. Aizawa brought back a few plants 
which are also preserved at Satporo. All these collectors, except 
Mr. Yokoyama, stopped for a few hours only at Shakotan, and did not 
proceed into the interior of the island. 

My visit was paid in July 1909, when I was travelling in various parts of 
Yezo. I first arrived at Shakotan by a small steamer of about 50 tons at half 
past three in the morning on the 15th. At Shakotan I botanized in the 
neighbourhood and also made an ascent of Shakotan-yama. After three days’ 
stay [ went over to Anama, about 10 miles west of Shakotan, where very 
good accommodation was offered to me by the kindness of Mr. and Mrs. Arai, 
who possessed a fishing station there. Here I explored the neighbourhood, 
now on the hills, and then on the rocky cliffs. While I was at Anama, one 
day a good opportunity was offered to me for going by boat to the mouth of 
the Poropet, where, besides many other interesting plants, I collected some 
which I came across nowhere else. From Anama I made an excursion to 
Tokkari-Masuba, another fishing cove some 15 miles west of this place, 
whence to Debari, along the coast, and then round the bottom of Kompu-usu- 
yama to Kiridéshi and Matsugahama through a magnificent forest of the 


Kurile larch, which is known only from this district on the island. From 
* Publ. in Mem. Boston Soc. Nat. Hist. vol. iv. no. 7, 1890. 
+ L.c. p. 205. 


t “List of Plants collected in Kurile Islands by T. Kitahara,” 


in Tékyé Bot. Mag. ix., 
1895, | 
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here I returned to Anama, traversing the great swamp of Poropet. I visited 
Tokkari-Masuba by boat again and collected more ‘specimens. In con- 
sequence of various hindrances, I was unable to explore the greater part of 
the southern side of the island, so that the vegetation of those parts between 
Matsugahama and Chipoi is practically unknown except from a few 
specimens collected by Mr. Yokoyama, which I have had an opportunity 
of examining. However, I do not expect that that district contains any 
considerable number of plants peculiar to it. 

As the result of a fortnight’s exploration, I gathered a little over 300 
species of Phanerogams and Pteridophyta on Shikotan. Afterwards, through 
the kindness of Mr. and Mrs. Arai, who indefatigably collected plants for 
me at different seasons in the vicinity of Anama, I received about 300 
specimens, some of which were not only very valuable, but also formed an 
addition to my own collection. 


Brier SKETCH OF THE VEGETATION. 


Before we pass on to the consideration of the floristic character of the 
island, I may perhaps give here a brief account of the vegetation. The 
Kurile Islands are a very interesting subject for physiographical ecology, 
because their vegetation is quite primeval and no artificial alterations have 
ever been made. In particular, Shikotan has scarcely been touched by 
human hands at all. No attempt at reclamation has been attempted. Only 
a very small area is cultivated, without much success, with peas, potatoes or 
something of the sort, which is quite negligible. Comparatively few trees 
have been felled for building purposes or for fuel; what has been done in 
this direction has left the virgin forest practically intact. A few herbaceous 
plants have been introduced by human agency around the fishing-stations, 
yet these have not affected the aspect of the original vegetation. 

As has already been mentioned, sandy beaches are not common, and they 
are only feebly developed in bays and estuaries. The dominant plants in 
sand quite close to the sea are :—Hilymus mollis, Mertensia maritima subsp. 
asiatica, Linaria japonica, Lactuca repens, Carex pumila, C. macrocephala, 
Ammodenia peploides var. oblongifolia, Lathyrus maritimus, Salsola Soda, and 
Phellopteris littoralis. Just inside the zone of these plants and often 
amongst stones and rocks one generally sees :—Artemisia Stellertana, 
Thermopsis fabacea, Potentilla Anserina, Senecio Pseudo-arnica, Galium 
verum, Geranium yezoense, Matricaria ambigua, Plantago camtschatica, and 
occasionally Swertia tetrapetala. Rosa rugosa, with its magnificent flowers 
of bright crimson, forms bushes in this formation. On the bottom of shallow 
estuaries Zostera pacifica and Phyllospadi« Scouleri grow in abundance, 
while on their muddy or sandy banks we come across Triglochin maritimum, 
sometimes Atropis kurilensis, and the familiar boreal plant Glaus maritima, 
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Hills and mountains are, to a great extent, covered with dwarf bamboos— 
species of Sasa—with which occur other grasses and sedges. Occasionally 
the prostrate variety of Juniperus chinensis, or a straggling wild vine form 
deep-green patches on slopes. Where bamboos form dense thickets no other 
plants seem to be able to grow, since their evergreen foliage cuts off a great 
deal of light. Where the growth of the bamboo is thin or not dominant, the 
deep orange colour of Hemerocallis Middendorfii, the large blue flowers of 
Iris setosa, and the deep crimson Pedicularis japonica, or occasionally the 
purple-flowered Geranium erianthum and the white Sanguisorba tenwifolia 
adorn the hill-sides. Such plants as Senecio palmatus, Celopleurum Gmelin, 
and Pleurospermum austriacum, which generally grow luxuriantly in Northern 
Japan, do not here attain any conspicuous size, nor does the thick-growing 
Miscanthus play any considerable part in plant-formations. On the grassy 
slopes we also find a large-flowered variety of Ranunculus acris, Dianthus 
superbus, Parnassia palustris, Polygonum viviparum, Patrinia seabiosifolia, the 
insignificant Rubia grandis, and the light-demanding orchids, which are 
particularly rich in species of Platanthera. In the late spring or early 
summer one would enjoy the delicious scent of the lily of the valley, which 
is, however, only found on the eastern coast. 

The exposed places, and particularly the rocky cliffs on the sea-side, well 
deserve to be called alpine gardens. Owing to the universal growth of the 
bamboo all over the island, these more delicate plants are naturally restricted 
to the exposed rocks towards the sea. Here, on the upper edge of the cliffs, 
one finds such flowers as Anemone narcissiflora, Leontopodium kurilense, 
Trientalis europwa var. arctica, Cornus canadensis, Saxifraga bronchialis var. 
eherlerioides, S. refleaa, Draba borealis, Hrigeron salsuginosus, Stellaria rusct- 
folia, Empetrum nigrum, Vaccinium Vitis-idwa, Hedysarum obscurum vay. 
neglectum, Tofieldia nutans, Oxytropis retusa, Mertensia rivularis var. japonica, 
Silene repens var. latifolia, Pedicularis venusta, Sedum Rhodiola, S. kamtscha- 
ticum, Selaginella helvetica, Androsace Chanurjasme var.arctica, and particularly, 
lower down by the sea, Artenusia Schmidtiana, Conioselinum kamtschaticum, 
Cerastium boreale, and Ligusticum seoticum. 

Two kinds of forests may be classified : one of deciduous trees, and the 
other of conifers. The most important species of deciduous trees are Betula 
Erman and Alnus incana. The former usually grows in drier situations, 
whereas the latter is found in more moist localities. They often form pure 
forests or are sometimes mixed together. Occasionally a smal! amount of 
Acer pictum, Salix Caprea, Alnus Alnobetula, Scrbus commiata, or Phello- 
dendron amurense takes a share. Under the forest trees we generally find 
Sasa panculata, with which no other plant will grow. Of conifers Abies 
sachalinensis is the most widely distributed. Often a single or a few 
isolated trees are found on hills, but usually it grows forming dense forests, 
occasionally in association with Piceu ajanensis. Inside the dreary coniferous 
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forests only a few shade-loving plants can thrive, viz., Leucothoé Grayana, 
Listera cordata, L. nipponica, Ephippianthus Schmidtii, Galiun triflorum, 
Vaccinium prestans, Cireea alpina, Ovalis Acetosella, Clintonia udensis, 
Ribes latifolium, Athyrium pterorachis, and Athyrium Filix-femina. On the 
margin of the forest one comes across Aralia spinosa, Lonicera Maximo- 
wieziana, Pwonia obovata, Agopodium alpestre, and Spircwa media. In the 
south-western corner of the island there is a beautiful forest of the famous 
Larix kurilensis. This tree is not very tall, and some are even quite stunted 
though they are old and have thick trunks. 

Along the mountain-streams Filipendula kamtschatica; Cricus kamtschaticus, 
Cacalia hastata, Artemisia vulgaris, Eupatorium sachalinense, Aruncus sylvester 
var. kamtschatica are generally met with, and occasionally the tall Petasites 
japonicus var. giganteus. The largest specimen of the Petasites I saw had a 
petiole about 6 feet long, and the lamina about 5 feet across. There are two 
most noxious plants especially occurring abundantly near the streams. One 
is Urtica platyphylla, and the other is Phalaris arundinacea. The latter 
grows as high as 6 feet or sometimes more, and is so dense that the 
traveller cannot see the lower part of his body, nor where he is walking. In 
their lower reaches the streams are often lined with Salia opaca, a species 
which is very fond of moist places, and sometimes with Alnus incana. 

The vegetation of the mountains does not differ very much from that of the 
hills. ‘The greater part of the mountains is covered with bamboos, as already: 
mentioned. As one approaches the summit one sees very dwarf specimens 
of Alnus incana, A. Alnobetula, and the almost creeping Salta Reinii, which 
are often not more than 2 feet in height. In rocky and more or less exposed 
places one comes across plants which are also found on the rocky cliffs near 
the sea. I also saw abundant growth of Lycopodium clavatum and Crypto- 
gramme crispa, which do not seem to occur near the sea, while, on the other 
hand, such cliff-plants as Artemisia Schmidtiana, Conioselinum kamtschaticum, 
and Ligusticwm scoticum are not found on the mountains, Nor have I 
seen such plants of alpine character as Geum calthifolium var. dilatatum, 
Polygonum polymorphum var. ajanense, and [Rhododendron chrysanthum near 
the sea ; they are confined to the mountain summits. 

Swamps are characterized by the presence of Carea cwspitosa var. minuta, 
the dense tufts of which form a sort of stepping stones, which help one in 
crossing swampy places. Another dominant plant is a huge aroid, Lysichiton 
camtschatcense, with its rosette of long and broad leaves. Sphagnum bogs 
harbour a variety of beautiful flowers. Characteristic elements of this 
vegetation are Eriophorum vaginatum, Oxycoccus palustris, Drosera rotundi- 


folia, Galium trifidum, Ledum palustre var. dilatatum, Spirea betulifoiia, 


8. salicifolia, Menyanthes trifoliata, Epilobium lineare, Veratrum album, 
Gentiana jesoana, Potentilla fruticosa, Clematis fusca var. kamtschatica, Llex 
crenata, Lathyrus palustris, und often Geranium erranthum. 


A442 MR. HISAYOSHI TAKEDA ON THE 


CHARACTER OF THE FLORA. 


The number of the Spermophytes and Pteridophytes from this island, 
according to my collection and to that made by others mentioned above, 
is 324, four times as many as were previously known, and a little in excess 
of the number of plants from the whole Kurile group enumerated in 
Miyabe’s catalogue. These 324 species belong to 213 genera and 62 
families, which arrange themselves as follows :— 


Families. Genera. Species. . 
Polypetalees waa gstcnees 23 78 114 
Gamopetals.cie ate) chee 16 60 85 
Monochlamydee ............ 7 12 20 
Dicotyledoneda a. 46 150 219 
Monocotyledones .................. 9 46 81 
ANS LOS DEN LI co Meme ere tae cere eee 5d 196 300 
Gry iinlosperinice ae seer ee eee 2 i) 5 
SPerMaply tasers ee eee ene eee aa 201 305 
Pteridophy ta’ (2.505%... eee 5 12 19 
Totalteeaee sae 62 213 324 


Among these 62, the following families are comparatively rich in 


genera :— 


Compositee with 21 genera. Cruciferee with 6 genera. 
Gramineze Aan egies os Scrophularinee ] 5 
Rosaceze rien lS Ee Primulaceze i ‘i 3 
Umbelliferze ye eee Saxifragacese —) 

Ranunculacez 9 Labiatee | 

Liliaceze f es ia Hricaceze 

Caryophylleze Geraniacese Ee 
Poly podiaceze | bes tab A dre Caprifoliacese | 

Leguminosee Pinaceze J 

Orchideze 4 pe 


The following table shows those families which are comparatively rich in 
species, with their relative share in the Flora of Shikotan :— 


" ; : : 
Compositee with 34 species = 10:5 per cent. 
Gramineze Re PA'S . = 80p.c. 


Rosacese eit ae 6°8 p.c. 


+b) 
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re | 4 
ae _ Cyperacesze q re 
. a4 AE ae } with 17 species = 5°3 p.c. 

x Orchidese see eet Pensa AS inte: 

. . Caryophyllez ew ligce are = » 4:0 pic. : 

ie Umbelliferze ig ae : 

ay Polypodiacew eal Leta, = 34 p.e. 

? - Liliaceze 3 

; Leguminosze } ine pails 2 

Cruciferse 
Saxifragaceze oe San pe 275 ").ce 

Polygonaceze 

Scrophularineze 
Rubiaceze } se ee pce 
Onagrariz 
Juncaceze } ss ay amg e 

- Hricacez 
E Caprifoliaceze } » dD» =) aioe. 

Primulaceze 
Labiatee - 
Vacciniaceze } ‘ nee cee eee 


The larger genera which contain three species and upwards are :— 


with 3 species: Anemone, Viola, Spirwa, Vaccinium, Pedicularis, 
Salix, Lycopodium, and Dryopteris ; 

with 4 species: Potentilla, Saaifraga, Senecio, and Juncus}; 

with 5 species: Stellaria, Epilobium, Galiwm, and Poa ; 

with 6 species: Polygonum ; 

with 7 species: Artemisia and Platanthera ; 

with 15 species: Carew. 


There are 28 families represented by a single genus, and 23 of these by 
a single species. These are :—*Violariee, Hypericinee, Ternstroemiacese, 
Rutacez, Ilicinee, Ampelidez, Aceracee, Anacardiacex, *Crassulacez, 
Droseracee, Lythrariew, Araliacese, *Cornacez, Diapensiaceze, Oleaceze, 
Solanaceze, *Plantagines, Santalacez, Urticacese, *Salicineee, Empetracee, 
Taxacex, Iridew, Scheuchzeriacew, *Lycopodiacex, Selaginellacese, *Equi- 
setaceze, and Ophioglossaceze (those represented by more than one species are 
indicated by an asterisk). 


On account of the geographical position of Shikotan, one would expect to 
find in this island a larger number of representatives of the southern floras 
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than in any other of the Kurile Islands, and at the same time anticipate that 
not a few plants characteristic of a colder climate had established themselves 
on this island. This is actually the case. The following comparative table 
will show the number of species and the relative percentage common to 
Shikotan and some neighbouring districts. It should, however, be borne 
in mind that, owing to the scanty floristic data of other islands and 
especially of the northern Kuriles, the following numbers may require 
hereafter a slight alteration :— 


Hont6 (the main island of Japan)............ 264 species = 81°5 per cent. 
Rake li nies ae Bae ien tence tare eee 2500 3b. ipac 
Ez OMe ee RRs as iaa $0 RA ee ene ee -* 298) -.,:u bee Ayapes 
S. Kuriles (Kunnashiri up to Chiripoi) ... 239 ,, = 73°8 p.c. 
N. Kuriles (Shimoshiri up to Shumshu) ... 113 ,,. = 348 p.c. 


35 species or 10°8 per cent. of the Shikotan Flora are mainly distributed 
in the Archipelago of Japan (a few are, however, known to occur, though 
rarely, in Corea). ‘There are 8 species endemic in the Kurile Islands. It is 
very interesting to notice that 42 species are known from Honté and Yezo, 
but. not from Sakhalien. 84 species are known to occur in Sakhalien and 
Yezo, but not in Honté The following 4 species have not been recorded 
from either Hontdé or Yezo, but from Sakhalien ; they are :—<Silene repens, 
Sagina saginoides, Epilobium lineare, and Thesiwm repens ; while Oxyria 
digyna and Clintonia udensis are found in Honté as well, but not in Yezo. 

nere are also 5 species occurring only in the Kuriles and Yezo, but not in 
Sakhalien or Hontéd, and one of them—Geranium yezoense—is endemic in 
this district ; they are :—Geranium yezoense, Mertensia rivularis, Euphrasia 
mollis, Artemisia laciniata, and Patrinia sibirica. 


It is also worth while to 
notice that /satis oblongata, Cnicus kamtschaticus, Androsace Chamajasme , 
and Poa cenisia are known from nowhere else in Japan but the Kuriles. 
These are distributed over north-eastern Asia and the Aleutian Islands, and 
a few of them are found in Alaska as well. Lastly, I may perhaps 
mention here that Platanthera minor and Galium triflorum are found in 
Hont6d, but have not been recorded from Yezo. While the Galium occurs 
in North America, the Platanthera is endemic in Japan. 

Of those 324 species we now know from Shikotan, 144 species, including 
my 8 new species and one variety, are not mentioned in Miyabe’s Flora, 
while 58 genera and 11 families are additions to that publication. In my 
list, given in the following pages, all the additional families, genera, and 
species are indicated with an asterisk, notwithstanding that some of them 
have been published elsewhere. 

To deal with the relationship of the flora of Shikotan alone to that of other 
parts of the world would be of little value, unless the whole Kurile Islands 
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were taken into account. Miyabe arrived at’ the conclusion that “at the time 
of the last great southerly migration of the rich polar flora, Japan received 
few, if any, plants through the then uncompleted chain of the Kurile 
Islands”? *. If so, how could one explain the oecurrence of those plants f 
which have not been found in Sakhalien, but are distributed over north- 
eastern Asia, the Aleutian Islands, ete., and the Kuriles as well as Yezo, 
and even farther south in Honté (on high mountains)? At the same 
time, certain plants $ which have their head-quarters in North Japan, but 
are not known from Sakhalien, are nevertheless met with in the Kuriles. 
The examples given below are taken only from the Shikotan Flora, but if I 
were allowed to take other islands of the Kurile group into consideration, 
I could certainly give many more instances. It is also of great interest, as 
well as of much importance, to compare the flora of the alpine region of the 
‘high mountains in Central and Northern Japan with that of the Kuriles and 
of Sakhalien. There is no room at present to discuss this point in detail ; 
but, so far as I can say with certainty, the alpine flora of Japan is very 
much of an arctic character, and the plants representing it are by no 
means always met with in Sakhalien. Confining ourselves to the island 
of Shikotan, we have there a good many plants common to it and Yezo or 
to Yezo and Hontdé, but not found in Sakhalien. Miyabe’s theory would be 
sufficient to explain the presence of the plants common to Japan and 
Sakhalien, but not the occurrence of the elements which are found in Japan 
and the Kuriles, yet absent from Sakhalien. Those which are not found in 
Sakhalien must have come through the Kuriles, or, at any rate, must have 
been equally distributed over these particular districts, either when they were 
compelled to migrate towards south, or when they returned north after the 
amelioration of the climate. ‘Taking examples from Shikotan alone, we know 
that there are 42 species occurring in Yezo and Honto as well, but not in 
Sakhalien, and some of them even belong to a comparatively warmer climate. 

These facts show how intimately the Kurile Islands are connected with 
Hont6 through Yezo, and much less so with Sakhalien. I may also mention 
here that the flora of Yezo has a closer relationship to that of Honté than 
to that of Sakhalien. It was put forward by Blakiston§ that Yezo and 


* Miyabe, in Mem. Boston Soc. Nat. Hist. iv. (1890) p. 212. 

+ For example :—Stellaria ruscifolia, Geum calthifolium, Evigeron salsuginosus, Arnica 
unaluschkensis, Swertia tetrapetala, Polygonum viviparum, P. polymorphun, Luphrasia 
mollis, Platanthera chlorantha, P. Chorisiana, Cnicus kamtschaticus, Carea scita, and 
Clematis fusca. 

t E.g., Anemone Taraoi, Maackia amurensis var. Buergert, Saxifraga cortusifolia, 8. fusca, 
Leucothoé Grayana, Primula modesta, Syringa amurensis var. japonica, Ps edicularis japonica, 
Salix Reinii, Carex Wrightii, Taxus cuspidata, etc. 

§ T. W. Blakiston, “ Zoological Indications of Ancient Connection of the Japan Islands 
with the Continent,” in Trans. Asiat. Soc. Japan, xi. (1883) pp. 126-140, 


a 
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Sakhalien formed a peninsula projecting from the Asiatic Continent, while 
Honté had been cut off from this peninsula at an earlier period by the 
Strait of Tsugaru. Thus Tsugaru Strait forms a decided line of demar- 
cation between the fauna of Honté and that of Yezo, and the latter 
island contains practically the same species of animals as those found on 
continental Asia. This hypothesis has been valued by zoologists, and 
the Strait of Tsugaru has consequently been called the “ Blakiston Line.” 
It is quite true that the “ Blakiston Line” has some bearings on the dis- 
tribution of plants on Yezo, as it has on the fauna. However, if we closely 
exainine the floras of Honté, Yezo, the Kuriles, and of Sakhalien, we are 
unable to appreciate Blakiston’s disregard of the importance of the Strait 
of La Pérouse. As I have shown above, the flora of the Kuriles is more 
closely related to that of Honté than to that of Sakhalien. And so is the 
flora of Yezo. So far as the botanical evidence shows, La Pérouse Strait 
is the primary line of demarcation, and Tsugaru Strait the secondary. It 
is true, as Blakiston mentions, that the Strait of La Pérouse is shallower 
than the Strait of Tsugaru; but in my opinion very little value can 
be attached to the depth or breadth of the water separating an island 
from the main land or two islands from one another, for determining the 
period when the land in question became disconnected. It would be 
astonishing if one finds that the flora of Quelpaert or Che-ju Island is 
more closely related to that of Japan than that of the Corean Peninsula *. 
As I have pointed out above, botanically speaking, the Kurile Islands 
are closely connected with Yezo. Geographically, their southern parts 
seem to have been once in more intimate connection. As to the northern 
islands, Milne ¢ advanced an opinion of their very recent formation. His 
hypothesis was followed by Miyabe ¢, who considers that Yezo had connection 
with the Asiatic Continent only through Sakhalien. The floristic evidence, 
however, does not point that way. I have therefore been led to the con- 
clusion that the Northern Kuriles have been in existence before the Strait of 
La Pérouse was formed, and that this had some effect on the distri- 
bution of plants. It must be borne in mind that volcanic activity in the 
Northern Kuriles has not always been constructive, but also destructive, and 
that the geographical features must have varied in consequence. In order 
to arrive at a more correct calculation I should have to consider the whole 
Kurile flora, the material for which, however, I have not at present at my 


* There is no extensive phytogeographical work of this island. Its floristic relationship 
may, howeyer, be seen to some extent in the paper “ Plantes ex insula Tschedschu,” by 
Takeda and Nakai, in Toky6 Bot. Mag. xxiii., 1909. 

t J. Milne, “‘ Evidences of the Glacial Period in Japan,” in Trans. Asiat. Soc. Japan, ix. 
(1881) pp. 58-85. 

{ Miyabe, in Mem. Boston Soc. Nat. Hist. iv. (1890) p. 212. 
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disposal. It is also a cause of great regret that no flora or even list of plants 
growing on Yezo has been published, to which I could refer, except in the 
form of some fragmentary records. When the flora of Yezo and that of the 
Kuriles will have been thoroughly worked out, more evidence upon the 
subject will be available, and my hypothesis will, I hope, be confirmed. 


In my list of the Shikotan Plants, given in the following pages, Bentham 
and Hooker’s system is adopted on the whole. The citation of the literature 
under the species and varieties is restricted to more important works. 
Besides certain general works, reference is also made to some of the 
principal floras of the neighbouring countries. The following publications, 
which deal with Hokkaidé (Yezo) plants, are frequently referred to :— 


1. Mryasz, K.—The Flora of the Kurile Islands, in Mem. Boston Soe. 
Nat. Hist. iv. 1890. 

2. Marsuparra, H.—lList of Plants collected in Kurile Islands by 
T. Kitahara, in Toéky6 Bot. Mag. ix. 1895. 

3. Yass, Y., and K. Yenp6d.—Plants of Shumshu Island, zbid. xviii. 1904 
(in Japanese). 

4, Taxepa, H.—Beitriige zur Kenntnis der Flora von Hokkaidé, ibid. 
xxiv.-xxv. 1910-11. 

Lycopodialen Hokkaidés nebst denen von Japanisch-Sachalin, 

ibid. xxiii. 1909. 


<i 


The accompanying Table of Distribution of the Shikotan Plants (pp. 500- 
508) is constructed so as to show all the species, subspecies, varieties, and 
sometimes forms, occurring in the three larger islands of Japan, the principal 
islands of the Kuriles, where plants have been collected, the adjacent countries 
in Hastern and North-eastern Asia, and North America and Hurope. For 
this purpose I have carefully consulted the numerous floristic works of those 
districts, as well as specimens preserved in the Kew Herbarium. As to the 
data concerning the Kuriles, and especially of those other than Shikotan, 
I am deeply indebted to Professor K. Miyabe for the privilege of working in 
the Herbarium of the Agricultural College, Tohoku Imperial University, 
Satporo, and for placing all his unpublished notes and specimens at my 
disposal (1909). To Professor J. Matsumura I tender my sincere thanks 
for giving me the opportunity of examining the specimens collected by 
Mr. T. Kitahara and enumerated by Mr. H. Matsudaira, which are preserved 
in the Herbarium of the Science College, Toky6 Imperial University (1909). 
I also take this opportunity of thanking Lieut.-Col. Sir David Prain and 
Dr. Otto Stapf for their courtesy in allowing me to use the Herbarium 
and Library of the Royal Botanic Gardens, Kew (1910-12). : 

The map on p. 436 has been based on five different Japanese maps, 
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and also been slightly modified from the author’s own observations. It is, 
however, not pretended to be very accurate. The dotted lines indicate the 
approximate route traversed by the author in July 1909. A few symbols 
are used occasionally to show the general character of the vegetation, thus : 
A. for Conifers, o for deciduous trees, A for bamboos ; and some other 
features such as = for bogs and swamps, and #4) for sandy beaches. For 
the use of the asterisk *, see page 444. 


ENUMERATIO PLANTARUM IN INSULA SHIKOTAN SPONTE NASCENTIUM. 
DICOTYLEDONKS. 


POLYPETALA. 


1. RANUNCULACEZE. 
(Gen. 9, spp. 14.) 


1. CLEMATIS. 
1. C. Frusca, Turcz., var. KAMTSCHATICA, Takeda, in Beitrige, no. 44, in 
Tokyo Bot. Mag. xxiv. (1910) p. 237. 

Syn.: C. fusca, 'l'rautv. et Mey. Fl. Ochot. p. 5. 

C. fusca «. kamtschatica, B. Middendorffit, y. ajanensis, Regel et Til. 

BieAjan pales 

C. fusca a. kamtschatica, B. ajanensis, Regel, Tent. Fl. Uss. p. 2. 

C. ajanensis, O. Kuntze, Monogr. Clemat. p. 176. 
Hab. Shakotan, Anama ; on wet hillsides. 


2. THALIOTRUM. 


*2. (1.) T. sacnatinense, Lecoy. Monogr. Thalictr. p. 77, tab. 3. fig be: 
Takeda, in Journ. Bot. xlviii. (1910) p. 265. 
> I 
Syn.: 7’. akanense, Huth, in Bull. Herb. Boiss. v. (1897) ps 10693 
Boissieu, in Bull. Herb. Boiss. vii. (1899) p. 585. 
T. minus var., Matsudaira, List, no. 25, non Linn. 
N ¢ aj ¢ 2 a} € “< 1 1 \1 . . * a) 
Hab. Shakotan, between Shakotan and Chipoi ; in grassy places. 
Obs. Nostra specimina caule gracili, ca. 36 cm. alto, superne pauciramoso ; 
foliis biternatis longe petiolatis, stipulatis et stipellatis, foliolis petiolulatis 
. . . ? 
subrotundatis, basi rotundatis vel subcordato-rotundatis, apice trilobatis raro 
tripartitis, lobis lobulatis ; anflorescentia terminali, subeorymbosa, pedicellis 
bracteolatis ; floribus majusculis, sepalis 4-5, ovalibus, integris, 3-4 mm. 
longis, ca, 2 mm, latis, coloratis ; filamentis apice clavato-dilatatis, fere 
> 
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6 mm. longis ; carpellis numerosis, 10 et ultra, sessilibus, stylo circinato ; 

 achenis breviter stipitatis, 4-5 mm. longis, 6-costatis. a 

Statura 7. aquilegifolio similis, quod acheniis longissime suptiatlsy pendulis, ; 
alatis quadrangularibusque facile distinguitur. 


3. (2.) T. minus, Zinn., var. NANUM, Lecoy. Monog. Thalictr. p. 127; Miyabe, 
Fl. Kuril. p. 214, excel. syn. ; Boissieu, in Bull. Herb. Boiss. vii. (1899) a 
p- 587 ; Takeda, in Tékyd Boe Mag. xxiv. (1910) p. 265. 

Find. Shakotan, Anama ; on exposed rocky cliffs. 


1 
3. ANEMONE. 


4. (1.) A. pestis, Misch. apud Turez. in Bull. Mose. xxvii. (1854) p. 274 ; 
Maxim. in Mél. Biol. ix. p. 607; Franch. et Sav. Enum. Pl. Jap. ii. p. 265. 
Syn. : A. ranunculoides var. Oracles. Schlecht. in Linnzea, vi. (1831) p. 574. 
A. coerulea var. gracilis, Ledeb. Fl. Ross. i. p- 14; Regel, Pl. Radd. 
Ta Does 
A. gracilis, Fr. Schmidt, Reis. Amurl. Sachal. p. 102. 
A. cerulea varr. debilis et. gracilis, Huth, in Bull. Herb. Boiss. v. 
(1897) p. 1074 ; Boissieu, |. c. pp. 589-590. 
Hab. Shakotan ; in shady woods. 


5. (2.) A. NARCISSIFLORA, Linn., var. vILLosissima, DC. Prodr. i. p. 22 ; 
Miyabe, |. c. p. 215. 

Hab. Summit of Shakotan-yama, Anama ; on exposed grassy slopes. 

Obs. My specimens agree very well with those referred to in Fl. Kuril. 
by Miyabe. The pubescence is rather thin. 


*6. (3.) A. Taraot, Takeda, var. KURILENSIS, Takeda, in Journ. Bot. xlviii. 
(1910) p. 266. 
Syn.: A. patens var. hirsutissima subvar. Taraoi, Makino, in Toky6 Bot. 
Mag. xvii. (1903) p. 39. 
A. hirsutissima var. Taraot, Makino, |. ec. xviii. (1904) p. 69. 
A, patens var. intermedia, Yabe et Yendé, Pl. Shum. p. 182, 
non Regel. 
Hab. Summit of Shakotan-yama ; rare. 


4, RANUNCULUS. 


7. (1.) R. acris, Linn., var. Srevent, Ledeb. Fl. Ross. i. p. 41 ; Regel et 
Til. Fl. Ajan. p. 32; Regel, l.c. p. 7, in adnot. ; Maxim. Fl. Mortot pe2l. 
Syn. : R. acrs sibs: Steveni, Korsch. Pl. Amur. p. 297. 
R. acris var. grandiflorus, Regel, 1. c.; Pl. Radd. i. p. 48. 
? R. borealis var. glabrescens, emeeyn; in Qisterr. Bot. Zeitsch. li. 
(1901) p. 379. 
Hab. Shakotan, Anama, vicinity of Notoro ; in grassy fields. 
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*8. (2.) R. repENS, Linn. Sp. Pl. p. 557; Franch. et Sav. Enum. Pl. Jap. 
i. p. 8; Yabe et Yendd, Pl. Shum. p. 181. 
Hab. Shakotan ; in wet places. 


*5. CALTHA. 


*9. C. paLustRis, Linn., var. aicas, Léveillé, in Fedde, Repert. 1909, 
p. 102. 

Syn.: C. palustris «. typica, Fr. Schmidt, Reis. Amurl. Sachal. p. 109, 
forsan non Regel. 

Planta robusta. Caulis basi 1:5 cm. diametro, fructifer ultra 6 dm. altus, 
ramosus. Folia orbiculato-reniformia, cireumcirca argute calloso-dentata, in 
sicco membranacea, radicalia longe petiolata, profunde cordata, lobis basi- 
laribus conniventibus, caulina inferiora longe, superiora breviter petiolata, 
sinuaperto. lores plures in umbellam pauci-(2—4)-radiatam basi plerumque 
bracteis 2 instructam dispositi, 3-4 em. diametro ; bracteis sessilibus, 
majusculis, flabellato-orbiculatis, argute profundeque dentatis; pedunculis 
initio brevibus ad 3 em. longis, post anthesin valde elongatis ;- carpellis usque 
12, submaturis erectis. 

Hab. Anama, along the Ontanipet ; in wet and more or less shady places. 

Obs. Our plant is possibly identical with Léveillé’s var. gigas, the 
description of which is so simple and short, so it is rather difficult to refer it 
to it with absolute certainty. In other islands of the Kuriles var. szbirica, 
Regel, has been collected. 


*6, ACONITUM. 

*10. A. KURILENSE, 7akeda, sp. nov. 

Planta valde variabilis. Zuber parvum, obconicum. Caulis aut 14-30 em. 
altus, gracilis, aut usque 50 cm. altus, in speciminibus luxuriantibus usque 
10 dm. altus, firmus, semper plus minus flexuosus, inferne glaber, medio et 
superne pilis albis recurvis dense pubescens. Folia densa, inferiora deinde 
marcescentia longe, superiora breviter petiolata, ambitu cordato-orbiculata 
in foliis superioribus basi interdum subtruncata, margine ciliata, in utraque 
pagina et imprimis ad nervos pilis flavidis pubescentia, inferiora profunde 
5-partita, superiora 3-partita et segmentis lateralibus bipartitis, segmentis 
omnibus rhombeo-cuneatis basis versus integerrimis valde attenuatis, pro- 
funde laciniatis, laciniis angustis acutis acuminatisve divergentibus, petiolis 
pubescentibus. nflorescentia terminalis et seepius axillaris, compacta, 
pedunculis brevibus erectis, bracteis foliaceis pedunculos superantibus, pedi- 
cellis flore brevioribus villosis, bracteolis minutis, pubescentibus. Flores 
magni 3 cm. longi, 1°5 cm. lati, intense violacei, pulchri, extus dense et 
tenuiter Rabeaenutenl galea conico-cylindrica, rostro plus minus producto, 
sepalis anterioribus ovalibus latis; nectaria recta, apice paulo curvata, glabra ; 


stamina numerosa carpello subednie tote filamentis basi dildtedies 
39) 
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_ subulatis vel bidentatis, glabris, parte superiore filiformi, pilosa. Carpella 


4-6, ex toto vel apicem versus plus minus adpresse villosa. Fructus 
non vidi, 


Species ab A. sachalinens’, Fr. Schmidt, planta magis pubescente, caule 
flexuoso, inflorescentia densiore, carpellis villosis differt. Ab A. kamtschatico, 
Pall., planta graciliore, floris forma coloreque satis distinguitur. 

Hab, Anama, at the mouth of the Poropet ; in shady places. 

Obs. The poisonous property of the root is said to be not very strong. 


ba (eee Wes Bol 
*11. A. spicata, Linn. Sp. Pl. p. 380; A. Gray, Bot. Japan, p. 379 ; 
Huth, in Engl. Bot. Jahrb. xvi. (1893) p. 308. fy 
Hab. Shakotan ; in shady woods. 
Obs. My specimen is deflorate and bearing young fruit, so that it is 
impossible to decide which of the varieties it belongs to. 


8. CIMICIFUGA. 
*12. 1.) C. raripa, Linn. Syst. Nat. ed. 12, p. 659. 
Var. rAcEMOoSA, Regel, Pl. Radd. p. 121; Huth, in Bull. Herb. Boiss. v. 
(1897) p. 317 ; Takeda, in Tékyé Bot. Mag. xxiv. (1910) p. 268. 
Flab. Anama, Tokkari-Masuba. 


Var. INTERMEDIA, Feegel, 1. c.; Huth, l. ¢. 
FTab. Anama. 


13. (2.) C. simpLex, Wormsk., var. rAmosa, Mawim. ex Franch. et Sav. 
Linum. Pl. Jap.i. p. 13; Miyabe, in Mem. Boston Soc. Nat. Hist. iv. (1890) 
p. 216. 

Hab. Shakotan (see. Miyabe, 1. ¢.). 

Obs. I have not seen the specimens referred to by Miyabe in his Flora. 


*9, Paonia. 
*14. P. opovata, Maz. Prim. Fl. Amur. p. 293; id. in Mél. Biol. xii. 
p. 416; Makino, in Tékyd Bot. Mag. xvi. (1902) p. 59, excl. B. 
Hab. Shakotan ; on more or less exposed hillsides. 


2. PAPAVERACE AN. 
10. CorYDALIS. 
15. CU. ampreua, Cham. et Schlecht. var. @LABRA lusus GENUINA, Zakeda, 


Beitr. no. 1. 
Hab. Shakotan. 
LINN. JOURN,— BOTANY, VOL. XLII. ou 
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3. CRUCIFER. 
(Gen. 6, spp. 8.) 


11. (1.) BarBarna. 


16 B. orraoceras, Ledeb. Hort. Dorpat. 1824, et Fl. Ross. i. p. 114; 
Mawim. Fl. Prim. Amur. p. 43; Fernald, in Rhodora, 1904, p. 140. 

Syn.: B. vulgaris, Miyabe, in Mem. Boston Soc. Nat. Hist. iv. (1890) 
p. 217; Yabe et Yendé, Pl. Shum. p. 182. 

Flab. Shakotan ; in moist places. 


12. (2.) ARABIS. 


17. (1). A. sapontca, A. Gray, Bot. Japan, p. 381. 

Syn.: A. Stelleri var. japonica, Fr. Schmidt, Reis. Amurl. Sachal. p. 109 ; 
Miyabe, 1. c. 

Hab. Shakotan, Anama ; on sandy beaches. 


18. (2.) A. tyrata, Linn. Sp. Pl. p. 665 ; Miyabe, 1. ¢. 
Hab. Shakotan, Matakotan, mouth of the Poropet; on hillsides or rocky 
places. 


13. (3.) CARDAMINE. 
*19. (1.) C. Impatrens, Linn. Sp. Pl. p. 655; Mawim. in Mél. Biol. ix. p. 9; 
Franch. et Sav. Enum. Pl. Jap. p. 35. 
Hab. Shakotan, mouth of the Poropet; in shady wet places. 


*20. (2.) C. rLexuosa, With. var. KamTsHaTicA, Komar. Fl. Mansh. ii. 
p- 369. 
Syn.: C.angulata var. kamtschatica, Regel, Pl. Radd. i. p. 172, tab. 2. fi 
C. Regeliana, Miq. Prol. Fl. Japon. p. 5. 
C. hirsuta var. Regeliana, Maxim. 1. c. p. 8; Yabe et Yendo, 1. e. 
p- 183. 
C, sylvatica var. Regeliana, Kom. |. e. 
C. fleauosa subsp. Regeliana, O. EH. Schultz, in Engl. Bot. Jahrb. 
xxxii. (1903) p. 476. 
Hab. Shakotan ; in wet places. 


dl 


(ees 
co) 


14. (4.) Drapa. 
21. D. BoRmALIS, DC. Systsv Nats 11. p- 342; Ledeb. Fl. Ross. i. Pa loon 
Miyabe, l. c. p. 218 ; Takeda, Beitr, no. 48. 
Syn.: D. unalaschkiana, DC. 1. ¢. p. 350; Ledeb. 1. ¢. 
Odontocyclos kurtlensis, Turez. in Bull. Soc. Mose. 1840, p. 65. 
Hab. Shakotan, Anama ; on exposed rocky cliffs, 
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a p15. 5.) Capsurna. 
22. C. Bursa-pasroris, Moench, Meth. p. 271; Miyabe, in Mem. Boston 
Soe. Nat. Hist. iv. (1890) p. 219. 
fab. Shakotan, Anama ; in waste places. 
Obs. Probably introduced. 


*16. (6.) Isatis. 


*23. I. opnoneata, DC. Syst. Nat. ii. p. 972; Ledeb. Fl. Ross. i. p. 212 ; 
Turez. Fl. Baic.-Dah. i. p. 173 ; Komar. Fl. Mansh. p. 356, : 
fab. Notoro ; along the creek. 


4, VIOLARIEA. 
17 Vi0Ua. 


*24. (1.) V. Parrint, DC., var. CHINENSIS, Ging. in DC. Prodr. i. p. 293 ; 
Maxim. in Mél. Biol. ix. p. 722. 
flab. Shakotan. 


25. (2.) V. SeLxrrku, Pursh; Mazin. 1. ¢. p. 730 ; Miyabe, l. c. p. 219; 
Makino, in Tékyé Bot. Mag. xvi. (1902) p. 130. 
Syn.: V. kamtschatica, Ging. in Linnea, i. (1826) p- 406 ; Ledeb. 1. e. 
p- 245; Regel, Pl. Radd. i. p. 227, tab. 6. figs. 7-15. 
Hab. Shakotan ; in shady forests. 


*26. (3.) V. syivustris, Kit., a. Typica, Mawim. I. ¢. p. 743; Yabe et 
Yendé, Pl. Shum. p. 187. 


Hab. Anama, mouth of the Poropet ; on exposed slopes. 


5. CARYOPHYLLE A. 
(Gen. 8, spp. 13.) 
18. (1.) Dranruvs. 


27. D. supERBus, Linn. Amen. Acad. iv. p. 272 ; Miyabe, 1. ¢. p. 220. 
Hab. Shakotan, Anama, Kiridéshi ; in grassy places. 


*19. (2.) SILENE. 


28. S. REPENS, Patr., var. LATIFOLIA, Turcz. apud Regel, in Bull. Soc, Nat. 
Mosc. 1861, p. 561; Takeda, Beitr. no. 21. 
Hab. Anama ; on grassy slopes near the sea. 


*20. (3.) CucuBaLus. 


*29. C. BACCIFER, Linn., var. JAPoNTOUS, Mig. Prol. Fl. Japon. p. 142. 
Hab. Shakotan, 
2402 
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21. (4.) CeRasTIUM. 


*30. (1.) C. nraipuLum, Takeda, in Kew Bull. 1911, p. 105. 
Hab. Shakotan ; on roadsides. 


*31. (2.) C. BoRBALE, Takeda, var. HERBACEOBRACTEATUM, Takeda, l. ¢. 
Syn.: C. glomeratum, F. N. Williams, in Bull. Herb. Boiss. vii. (1899) 
p. 182, nec Thuill. 
2? C. alpinum var. Fischerianum, Miyabe, in Mem. Boston Soe. Nat. 
Hist. iv. (1910) p. 220. 
Hab. Anama; on rocks near the sea. 


22. (5.) STELLARIA. 


32. (1.) S. mepta, Cyr. Char. Comm. p. 36; Maaim. in Mel. Biol. 1x. p. 423 
Miyabe, l. c. p. 220; Yabe et Yendé, Pl. Shum, p. 179. 

Hab. Shakotan, Anama, Tokkari-Masuba ; in waste places. 

Obs. Probably introduced. 


33. (2.) 8S. Ruscrrotia, Willd.; Maxim. |. c. p. 46; Miyabe, l. c. p. 221 ; 
Matsudaira, List, no. 23; Yabe ec Yendé, Pl. Shum. p. 180. 
Hab. Shakotan, Anama, Notoro, Debari; on rocky cliffs. 


34, (3.) S. LonerroLia, Muehl. in Willd. Enum. Berol. p. 679 ; Maxim. 
l.c. p.48; Miyabe, l. c. p. 221. 
Hab. Mouth of the Poropet; in grassy fields. 


35. (4.) S. SACHALINENSIS, Takeda, Beitr. no. 49. 
Syn. : S. borealis var. corollina lusus sachalinense, Regel, in Ind. Sem. Hort. 
Petrop: 1363, peso: 
S. borealis var. corollina, Maxim. Prim. Fl. Amur. p. 159, nee 
Fenzl; Fr. Schmidt, Reis. Amur. Sachal. p. 117. 
S. yezoensis, Maxim. Mél. Biol. xii. (1866) p..419; Miyabe, 1. ¢. 
p. 221; Yabe et Yendd, 1. c. p. 180; Yatabe, Iconogr. Fi. 
Japon. i. 3, sub tab. xli. 
S. pilosula, Franch. in Bull. Soe. Philom. Paris, sér. vu, xii. 
(1888) p. 84. 
flab. Shakotan ; in woods. 


*36. (5.) S. HuMIFUSA, Rotth., «. OBLONGIFOLIA, Fenel, in Ledeb. Fl. Ross. 
i. p. 384. 
Hab. Mouth of the Poropet ; in muddy estuaries. 


* 


23. (6.) AMMODENTA. 


37. A, PEPLOIDES, Rupr., var. OBLONGIFOLIA, Maxim. in Mél. relia xii. p. 34. 


Syn. : Honkeneya peploides var. oblongifolia, Fenzl, in Ledeb. Fl. Ross. i. 


p- 357, 


Arenaria peploides var. oblongifolia, S . Watson ; Miyabe, in Mem. — 


Boston Soe. Nat. Hist. iv. (1890) p. 221. 
Hab. Shakotan, Anama ; on the beach, common. 


*24, (7.) Manrinaa. 


*38. M. LareriFLora, Fenzl, in Ledeb. Fl. Ross. i. p. 371; Maaim. 1. c. 


p. 35; Yabe et Yendd, Pl. Shum. p. 180. 
Syn. : Arenaria lateriflora, Linn. Ae Pl. p. 423. 
fab. Shakotan, Anama. 


*25. (8.) SAGINA. 


*39, S. sacinorpEs, Dalla Torre, Anleit. Beob. Alpenjl. p. 189 (1882) ; 


MsTittaw A. Br. il. Ml IN. Am. ii, (1894): p. 30. 
Syn. : S. Linnei, Presl, Rel. Haenck. ii, p. 14 (1831); Maxim. 1. ¢, ix. 
p- 32; Yabe et Yendé, |. c. p. 180. 
Hab. Anama. 


6. HYPERICINEA. 


26. Hyprricum. 


40. H. erectum, Thunb. Fl. Japon. p. 296; Maaim. l. c. xi. p. 168 ; 
Miyabe, l. ¢. p. 222. 

Syn.: H. attenuatum, Fr. Schmidt, Reis. Amurl. Sachal. p. 119, nec Choisy. 

teste Maxim. |. c. 

Hab. Matakotan, Anama; in exposed, grassy, and more or less moist 
places. 

Obs. Specimina nostra caule obscure lineato, foliis minus amplexicaulibus 
Hi. attenuato quoad staturam accedunt, sed ob folia prorsus nigro-punctata, 
sepala lanceolato-oblonga, obtusa, petalaque punctata lineataque, stamina 
petala breviora distinguuntur. Forma similis occurit in Yezo. 


*7, TERNSTRGIMIACE A. 


*97, ACTINIDIA. 


*41, A. Kotomicta, Maxim. Prim. Fl. Amur. p. 63; Fr. Schmidt, 1. ¢. 
p. 118; Dunn, in Journ. Linn. Soc., Bot. xxxix. (1911) p. 404. 
Hab. Shakotan, Anama ; in woods. 
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8. GERANIACE A. 
28. (1.) GERANIUM. 

42. (1.) G. vezornse, Franch. et Sav. Enum. Pl. Jap. ii. p. 305.5; Maaim. 
in Mél. Biol. x. p. 625, pro parte; Miyabe, in Mem. Boston Soc. Nat. Est. 
iv. (1890). p. 222. 

Hab. Anama ; in grassy places near the sea. 


43, (2.) G. sriantuum, DC. Prodr.i. p. 641; Maxim. 1. ¢. p. 631. 
Hab, Shakotan, between Shakotan and Chipoi, Anama ; in grassy places. 


29. (2.) OXALIS. 
44, O. AcErosetia, Linn. Sp. Pl. p. 433; Miyabe, 1. c. p. 222; Makino, 
n Tokyé Bot. Mag. xxii. (1908) p. 170. 
Hab. Near Shakotan ; in woods. 


30. (3.) IMPaTIENS. 
45. I. Noni-rAncere, Linn. l. c p. 938 ; Miyabe, l. c. 
Hab. Anama ; in shady places. 


9. RUTACE AL, 
*31. PHELLOPENDRON. 


*46. P. AMURENSE, Rupr. apud Maack, in Bull. Phys.-Math. Acad. Se. St. 
Pétersb. xv. p. 926; Maxim. Prim. Fl. Amur. p. 72; Sargent, Trees and 
Shrubs, i. p. 197, tab. 93. 

Syn. : Fraainus Steboldiana, Matsudaira, List, no. 54, nec Blume. 

Hab. Shakotan. 


10. ILICINE AN. 
32. ILEx. 
47. I. crenata, Thunb. Fl. Japon. p.78 ; Maxim.in Mém. Acad. Imp. Se. 
St. Pétersh. xxix. 3, pp. 21, 23; Miyabe, J. c. p. 223. 
Hab. Shakotan, swamp of Poropet ; in boggy places. 


*11. AMPELIDEA. 


*3oe VITIS. 


“48. V. Cotanetim, Pulliat apud Planch. Monogr. in DC. Monogr. 
Phanerogam. v. 2, p. 825. 


S| 1 
Hab. Shakotan, Anama, and several other places ; common. 


: ——~ ..  ——_—=_ — 
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12. ACHRACEA. 


34, ACER. 


49. A. protum, Thunb., var. Mono, Maxim. in Mél. Biol. x. p. 600 ; 
Miyabe, in Mem. Boston Soc. Nat. Hist. iv. (1890) p. 223. 

Syn.: A. Mono, Maxim. Prim. Fl. Amur. p. 68. 

Hab. Shakotan, between Matakotan and Anama, ete. 

Obs. My specimens agree very well with the original specimens of A. Mono 
from Amur, collected by Maximowicz. A. pictum possesses a strong tendency 
to variation with regard to hairiness and shape of the leaf, as well as of the 
fruit. In the neighbourhood of Satporo, Yezo, where various forms of this 
species are growing wild, a field botanist would be surprised at the striking 
features exhibited by them. Towards the end of April or at the beginning 
of May, when the fresh leaves are unfolding, the foliage of some trees is 
greenish-yellow in colour, and of others reddish-yellow. The leaf of the tree 
with foliage of the former colour is usually cordate at the base, and the trunk 
has dark Prone bark. The other form has leaves somewhat truncate at 
the base, and whitish bark. So far as I have observed, the male flower of the 
yellowish-leaved form is larger than that of the other, having stamens as long 
as the sepals, whilst in the reddish-leaved form the stamens are shorter than 
the sepals. A closely allied species, or possibly a subspecies, A. Mayrit, 
Takeda, Beitr. no. 95, comes nearer to the reddish-leaved form so far as the 
leaf and bark are concerned, but resembles the other form in floral structure. 
A careful comparative study of all the members of this group would be 
interesting, and is much desired. 


13. ANACARDIACE 4. 
35. Ruvs. 


50. R..Toxicopenpron, Linn., var. RADICANS, Torr. Fl. U.S. p. 224; 
Franch. ct Sav. Enum. Pl. Jap. i. p. 93; Miyabe, l. ¢. p. 224. 
Hab. Shakotan ; in woods. 


14. LEGUMINOSA, 
(Gen. 8, spp. 10.) 


36. (1.) THERMOPSIS. 


51. T. raBaceA, DC. Prodr, ii. p. 99; Muiyabe, 1. c. p. 224. 
Hab. Shakotan, Anama ; or the shore. 
Obs. The specimens referred to in Hemsl. Index F'l. Sinensis, are not this 


species, but 7. chinensis, Benth. 
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37. (2.) TRIFOLIUM. 


52. (1.) T. Luprnastrer, Linn. Pe Pl. p. 766; Miyabe, in Mem. Boston 
Soc. Nat. Hist: iv. (1890) p. 224 
Hab. Shakotan, Anama. 


*53. (2.) T. nupEns, Linn. l.c. p. 767; Franch. et Sav. Enum. Pl. Jap.i. p. 96. 
Hab. Shakotan ; in waste places. 
Obs. The plant was originally imported into Japan for cultivation and has 
spread over the country. It has also found its way to Shikotan, probably 
from Yezo, where the plant is met with abundantly in the meadows. 


38. (3.) OXYTROPIS. 

*54, O. retusa, Matsumura, in Tokyéd Bot. Mag. xv. (1901) p. 116; xvi. 
Pp. 00; 

Legumen oblongo-ovatum, 2 em. longum, 1 em. latum, calycem superans, 
sessile, apicem versus in stylum longum glabrum attenuatum, pilis albis et 
nigris brevibus pubescens, uniloculare, sutura dorsali anguste-septigera ; 
semina cirea 12. 

Hab. Shakotan-yama, Anama, mouth of the Poropet ; in grassy slopes. 


*39, (4.) Hepysarum. 


*55, H. opscurum, Linn., var. NEGLECTUM, 7rautv. in Bull. Soc. Nat. Mosc. 
Xxxlile (1860) 11. p. 516; Boissreu, in Bull. Herb. Boiss. vi. (1898) p. 667 ; 
Matsumura, |. c. p. 68; Yabe et Yendé, Pl. Shum. p. 187. 

Syn. : I. neglectum, Ledeb. Fl. Alt. iii. p. 340; FI. Ross. i. p. 705; Icon. 

Pl. Fl. Ross. Illustr. v. tab. 482. 

Hab. Shakotan, Anama, the mouth of the Poropet; on rocks near the 
sea. 

Obs. The plant is rather variable in growth according to the circumstances 
of its habitat. The leaf is hairy beneath, the standard shorter than the keel, 
and each jeinted portion of the pod is roundish or oblong-round, chartaceous 
and pubescent. 


*40. (5.) LespEpnza. 
*56. L. Bicotor, 7urez., a. ryPIcUM, Maa. Synops. p. 30, 
Hab. Anama. 
41. (6.) Viota. 


A \ 1 A Pe aay AMZN A TATU AERC ‘ ay 0 + 

57. V. Cracca, Linn., var. CANESCENS, Maxim. Prim. Fl. Amur. p. 82 
Miyabe, l. c. p. 225. 

Hab. Matakotan, Anama. 


we 
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42. (7.) Latayrus. 
98. (1.) L. marirmus, Bigel. Fl. Bost. ed. 2, p. 268 ; SY: in Mem. 


‘Boston Soc. Nat. Hist. iv. (1890) p. 225. 
Hab. Shakotan, Anama, mouth of the Poropet; on beaches. 


59. (2.) L. patustris, Linn., var. PILOSUS, Ledeb, Fi. Ross. 1, p. 680, 
Maxim. in Meél. Biol. ix. p. 61 ; Divatens Gs 

Hab. Matakotan, Anama; in boggy places. 

Obs. Nostra specimina notabilia caule tenui 1-2-pedali anguste alato, 
pedunculis 3-floris folium superantibus, foliis 2—3-jugis, foliolis oblongo- 
linearibus sensim attenuatis mucronatis utraque pagina pilosis, ee semi- 
sagittatis angustis utrinque acuminatis. 


*43. (8.) Maackta. 
*60. M. amuRENsIs, Rupr. et Mawim., var. Burrcert, C. K. Schneid. 


~~ Tllustr. Handb. Laubh. ii. p. 16, excl. syn.; Takeda, in Notes Roy. Bot. 


Gard. Edinb. viii. (1913) p. 100, tab. 27. a 28-38. 
Syn.: Cladrastis amurensis var. Se Maxim. in Bull. Acad. Se. 
St. Pétersb. xviii. (1873) p. 400, excl. syn. 
C. amurensis var. floribunda, Maxim. apud Franch. et Sav. Enum. 
PleJap.1. p. 143, excl, syu. 
C. amurensis var. Vidalii, Franch. et Sav. 1. ¢. ii. p. 327. 


lab. ins. Shikotan. 
Obs. I have not seen any specimen of this plant from this island, but add 


it en the authority of the settlers of the island. 


15. ROSACEA. 
(Gen. 13, spp. 22.) 
44, (1.) Prunus. 
61. (1.) P. Maximowtczu, Rupr. in Bull. Acad. Sc. St. Pétersb. xv. (1856) 
p. 131; Aliyabe, l. cep. 226. 
Hab. Near Notoro (according to the inhabitants). 
62. (2.) P. Sstort, Fr. Schmidt, Reis. Amurl. Sachal. p.124; Miryabe, lc. 
Hab. Various places in woods (according to the inhabitants). 


45. (2.) ARUNCUS. 
63. A. syLvestEr, Kostel. var. KAMscHATICA, Maxim. in Act. Llort. Petr. 


vi. (1879) p.170; Miyabe, l.c. p. 227. 
Hab. Shakotan, Anama. 
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46. (3.) SPIRZA. 


*64. (1.) S. mepia, Pr. Schmidt, var. SERICEA, Maxim. in Act. Hort. 
Petrop. vi. (1879) p. 189: C. K. Schneid. in Bull. Herb. Boiss., Ser. 2, v. 
(1905) p. 340. 

Syn.: S. sericea, Turez. FI. Baiec.-Dah. i. p. 358. 

S. confusa var. sericea, Regel, Tentam. F). Ussur. p. 53. 

Hab. Shakotan,-between Shakotan and Chipoi ; in shady places. 


65. (2.) 8. Berunirouia, Pall. Fl. Ross. i. p. 33, tab. 16; Maaim. pete 
p. 208; C. K. Schneid. l. ¢. p. 348 (2. typica) ; Miyabe, in Mem. Boston Soe. 
Wat. Hest. iv. (1890) p. 227: 

Hab. In the neighbourhood of Shikotan, Anama ; in more or less boggy 
places. 


*66. (3.) S. saniciFoLia, Linn., var. LANCHOLATA, Torr. et Gray, Fl. 
WV. Am. i. p. 215 > Maxim, ih e.-p- 210. 

Hab. Shakotan, between Shakotan and Chipoi, between Matakotan and 
Anama, Anama; in boggy places. 


47. (4.) SORBARIA. 


67. S. sorpiroiia, A. Br., var. STELLIPILA, Mawxim. |. ¢. p. 223. 
Hab. Shakotan. 


48. (5.) FILIPENDULA. 
68. F. kKamrscuatica, Maaim. |. c. p. 248; Miyabe, |. c. p. 228; Koidzumi, 
in Tékyé Bot. Mag. xxiii. (1909) p. 179. 
Syn. : Spirwa camtschatica, Pall. Fl. Ross. i. p. 41, tab. 28; Matsudaira, - 
Jast, no. 34. 
Ulmaria kamtschatica, Matsumura, Shokubutsu-Meii, no. 3206 ; 
Yabe et Yendé, 1. c. p. 186. 
Hab. In the neighbourhood of Shakotan, Shakotan-yama, Anama. 
49. (6.) Rupus. 
69. R. Inaus, Linn., var. acuLnatissimus, Regel et Til. Fl. Ajan. p. 87 
(1857) ; Fr. Schmidt, Reis. Amurl. Sachal. l. ¢. p. 128. 
Syn. : A. aculeatissimus, C. A. Mey. ined. 
Lt, Ideus var. strigosus, Miyabe, |. c. p. 228. 
KR. sachalinensis, Léveillé, in Fedde, Repert. vi. p. 332. 
LR. Ideus subsp. sachalinensis, Focke, Monogr. p. 210. 
Hab. Shakotan, Anama. 
Ubs. This plant is fairly widely distributed in the Far East. The present 
form comes near to the N. American var. strigosus. Its, however, distin- 
guished from the latter by the nature of the prickles, which are very dense 
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and do not bear glands on the tips. The glandular hairs also occur copiously 
intermixed with the prickles. There is no room for doubt that this form 
has a closer relationship to R. phoenicolasius, from which our plant is distin- 
guished by having paler-coloured prickles and spreading or reflexed calyx- 
segments. The leaf is usually trifoliate, 5-foliolate leaves occurring but 
seldom in this form. 

In Honté another form of the same species, known as var. nipponicus, is not 
uncommon. Palivin mentions the occurrence of this form in Corea (Consp. 
Fl. Cor. i. p. 78). Although I have not been able to examine the specimen 
from Seoul, which is referred to by this author, the other one collected by 
Sontag at Van-Tang-San is aot identical with Rubus Ideus var. nipponicus, 
Focke, but is, in fact, R. triphyllus, Thunb., which is known from Corea 
under the name of L. parviflorus in Palibin’s book, 


50. (7.) Gum. 
70. (1.) G. srricrum, Ait. Hort. Kew. ed. 1, ii. p. 217; Miyabe, in Mem. 


Boston Soc. Nat. Hist. iv. (1890) p. 229. 
Hab. Shakotan. 


"71. (2.) G. caLTHiroLium, Sm., var. piLaTaTuM, Torr. et Gray, Fl. 
N. Am. i. p. 425 ; Franch. et Sav. Enum. Pl. Jap. ii. p. 385 ; Yabe et Vendo, 
Pl. Shum. p. 185. 

Hab. Shakotan-yama. 


*51. (8.) Fracaria. 
*72. F. necLecta, Lindem. in Bull. Soc. Nat. Mose. xxxviii. (1865) 2 


p: 220; Takeda, Beitr. no. 62. 
Hab. Shakotan, Anama, Debari ; in grassy places. 


52. (9.) PoTENTILLA. 
73. (1.) P. Fruticosa, Linn., var. TENUIFOLIA, Lehm. Rev. Pot. p. 17; 
Th. Wolf, Monogr. p. 58. 
Hab. Shakotan, Shakotan-yama, Anama, mouth of the Poropet, between 
Shakotan and Chipoi, Debari, Kiridéshi ; in grassy hillsides and on rocks, 


common. 


74, (2.) P. FRaAGARIoIDES, Linn., var. STOLONIFERA, Maxim. forma 
gaPonica, Th. Wolf, l. c. p. 639. 
Hab. Shakotan, Anama. 


75. (3.) P. Ansurina, Linn. Sp. Pl. p. 495; Th. Wolf, l.c. p. 669. 
Hab. Shakotan, Anama ; in moist places. 
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76. (4.) P. mecanantHa, Takeda, in Kew Bull. (1911) p. 225, cum fig. 
Syn. : P. fragiformis, Fr. Schmidt, Reis. Amurl. Sachal. p. 127, non Willd; 
Miyabe, in Mem. Boston Soc. Nat. Hist. iv. (1890) p. 231, nec 
Willd. ; Matsudaira, List, no. 36, nee Willd.; Yabe et Yendé, 
Pl. Shum. nec Willd. p. 185. 
P. grandiflora, Maxim. in Act. Hort. Petrop. vi. (1879) p. 16], 
pro parte. 


Hab. Anama. 


53. (10.) AGRIMONIA. 


77. A. pinosa, Ledeb. Ind. Sem. Hort. Dorpat. Suppl. 1823, p.1; Fl. Alt. 
ii. p. 205; FI. Ross. ii. p. 832; Hr. Schmadt, l. ¢. p. 127. 

Syn.: A. Hupatoria, Thunb. Fl: Japon. p. 195, nec non autor. plur.- 

quoad pl. Japon. et Chinens. 

Hab. Shakotan, Anama. 

Obs. I quite agree with Komarov’s view in regarding the species of 
Agrimonia occurring in the Far Hast as A. pilosa. This species is rather 
variable in regard to its growth and hairiness. A stout and villous form, 
which may be A. viscidula, Bunge, is often taken for A. Hupatoria. 
There occar various intermediate forms connecting the extremes of these 
two. The setaceous appendages on the calyx-tube of the fruit are all erect 
in our plants, which affords a good distinguishing character of A. pilosa 
from the true A. Hupatoria. 


54. (11.) SANGUISORBA. 


78. S. TENUIFOLIA, Fisch., a. ALBA, Trautv. et Mey. Fl. Ochot. p. 35; 
Maxim. in Bull. Acad. Se. St. Pétersb. xix. p. 161; Miyabe, l. c. p. 232. 
Syn. : &. tenwifolia, Turcz. Fl. Baic.-Dah. i. p. 404. 
S. tenuifolia, B. grandiflora, Maxim. Prim. Fl. Amur. p. 94. 
S. gezoensis, Sieb. ex Miq. Prol. Fl. Japon. p. 372. 
Hab. Shakotan, between Shakotan and Chipoi, Anama ; in grassy places. 
Obs. My specimens agree with those of Turezaninow and of Maximowicz 
above referred to. Maximowicz’s var. parviflora, ll. ce., should be separated 
as a distinct species, S. parviflora (Maxim.), Takeda, on account of its long, 
narrow, and nutant spike, smaller flowers, and broad filament. 


do. (12.) Rosa. 


79. (1.) R. actcunaris, Lindl., 8. Gmuttyt, C. A. Mey. Zimmtrosen, 
p. 175; Regel, in Act. Hort. Petrop. v. (1877) p. 302 ; Miyabe, 1. . pazoz. 
Hab. Shakotan. 
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“80. (2.) R. rugosa, Lhunb. Fl. Japon. p. 213 ; Regel, in Act. Hort. Petrop. 


vv. (1877) p. 308 ; Miyabe, in Mem. Boston Soc. Nat. Hist. iv. Sian p. 232. 


Syn.: A. kamtschatica, Redouté, Ros. i. p. 47. 
Hab. Shakotan, Anama, Hamanasu-wan, ete. ; common near the sea. 


56. (13.) Sorpus. 


81. (1.) S. samBuctroria, M. Roemer, Syn. Monogr. Rosifl. iii. p. 1395 
Mawxim. in Mél. Biol. ix. p. 172 ; C.K. Schneid. Ill. Handb. Laubh. i. p. 667. 
Syn. : Pyrus sambucifolia, fin et Schlecht. in Linnea, iii. (1828) 
p- 36; Miyabe, 1. c. 7 
Hab. ae ete Debari. 


*82. (2.) S. commixta, Hedl. Monogr. p. 38; C. K. Schneid. lc. p. 677, 
excl. 8.; Takeda et Nakai, in Tékyd Bot. Mag. xxiii. (1910) p. 51. 
By Des. Ss Aucuparia var. japonica, Maxim. |. c p. 170, excel. syn. 
S. discolor. 
S. japonica, Koehne, in Gartenfl. 1901, p. 408, non Sieb. 
Pyrus Aucuparia var. japonica, Maxim. in litt. ex Franch. et Sav. 
Enum. Pl. Jap. i. p. 140. 
P. americana yar. microcarpa, Miq. Prol. Fl. Japon. p. 229, non 
Torr. et Gray. 
Hab. Anama. 


16. SAXIFRAGACE AX. 
(Gen. 4, spp. 8.) 


57. (1.) SAXIFRAGA. 


*83. (1.) S. cortustroLta, Sreb. et Zuce. Hl. Japon. Fam. Nat. no. 364 ; 
Takeda, in Journ. Bot. xlix. (1911) p. 110. 
Hab. Anama, mouth of the Poropet ; on rocks. 


84. (2.) 8. Fusva, Mawim. l.c. vill. p. 602 ; Takeda, bee. Pe Ula 

Hab. In woods along the-Ontanipet. 

Obs. Although I have not been able to see the inflorescence of any 
specimens from our island, I rather presume our plant belongs to 
var. divaricata, Franch. et Sav. 


85. (3.) S. REFLEXA, Hook. Fl. Bor.-Am. i. p. 249, tab. 85 ; Miyabe, 1. ¢. 


‘p. 233, excl. syn. ; Takeda, 'l. ¢. p. 118. 


Syn,: 8. sachalinensis, Fr. Schmidt, Reis. Amurl. Sachal. p.. 133. 
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Syn.: 8. virginiensis, var. yezoensis, Franch. in Bull. Soc. Philom. Paris 
(April 1888), p. 4. 
Hab. Shakotan, Anama, mouth of the Poropet, Notoro ; common on moist 
rocks. 


86. (4. S. BRONCHIALIS, Linn., var. CHERLERIOIDES, Hingl. Monogr. p. 216 ; 
Takeda, in Journ. Bot. xlix. (1911) p. 112. 
Syn. : S. cherlerioides, D. Don, in Trans. Linn. Soe. xii. (1822) p. 382 
(fide spec, orig. ). 
S. bronchialis, Miyabe, in Mem. Boston Soc. Nat. Hist. iv. (1890) 
p. 233. 
S. bronchialis, 8. minor, Hook. et Arn. in Beechey’s Voy. p. 114. 
S. bronchialis var. pseudo-burseriana, Fr. Schmidt, Reis. Amurl. 
Sachal. p. 133. 
Hab. Shakotan, Anama, Notoro, Debari ; on rocks near the sea. 


58. (2.) PARNASSIA. 
87. P. patustris, Linn. Sp. Pl. p. 273 ; Muiyabe, l.c. p. 234. 
Hab. Between Shakotan et Chipoi, Anama, Kiridéshi. 


59. (3.) HypRANGEA. 

*88. (1.) H. panrounata, Steb. Syn. Hydr. in Act. Leop.-Carol. xiv. 2, 
p. 691; Sted. et Zucc. Fl. Japon. i. p. 115, tab. 51; Maxim. Rev. Hydr. 
p. 93 Matsudaira, List, no. 32; Rehd. in Sargent, Pl. Wilsoniane, i. p. 25. 

Hab. Shakotan. 


89. (2.) H. prriotaris, Sted. et Zuce. l.c. p. 108, tab. 54; Rehd. l. c. p- 6. 
Syn.: H. scandens, Maxim. in Mél. Biol. viii. p. 16, non DC. nec Peeppig ; 
Miyabe, l.c. p. 234. 
H. cordifolia, Sieb. et Zuce. 1. c. p. 113, tab. 59. fig. 2. 
fl. bracteata, Sieb. et Zuce. 1. c. p. 176, tab. 92. 
Hab. In woods along the Ontanipet. 


60. (4.) Riess. 
*90. R. LaTiFoLIuM, Jancz. Monogr, p. 294. 


Syn.: R. petreum var. tomentosum, Maxim. Prim. Fl. Amur p- 118; 
al 5 q . . os , 5 : 
idsin Mél: Biollix? po2al 

Hab. Anama, in woods along the Ontanipet. 


17. CRASSULACEZS. 
61. Sepum. 


91. C1.) 8. Ruopiota, DC., «. vuULGARE, Maxim. in Mél. Biol. xi. Daiaae 
Hab. Shakotan, Anama, Notoro, Debari ; on rocky cliffs near the sea 
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99, @) S. KAMTSCHATICUM, Fisch. in Ind. Sem. Hort. Petrop. vii. p- 54; 
Maxim. in Mél. Biol. xi. p. 759. : 

Hab. Shakotan,. Anama, Shakotan-yama, mouth of the Poropet, Notoro, 
Debari ; common on rocky cliffs. 


*18. DROSERACEA. 
*62. DrosERA. 


*93. D. rorunpiroLia, Linn. Sp. Pl. p. 281; Diels in Enjl. Pflanzenr. 
Heft 26, p. 93. 
Hab. Between Shakotan and Chipoi; in Sphagnum bogs. 


*19. LYTHRARIEA. 
*63. LyTHRUM. 
“94. L. SavicariA, Linn., y. VULGARE, i, Keehne im Engl. Pflanzenr. Heft ble 


p. 77. 


Hab. Anama. 


20. ONAGRARIEA. 
(Gen. 2, spp. 6.) 


64. (1.) Eprnoprum. 


*95. (1.) E. patustre, Linn. Sp. Pl. p. 848; Hausskn. Monogr. p. 128 ; 
Yabe et Yendo, Pl. Shum. p. 188; Nakai, in Tékyé Bot. Mag. xxii. (1908) 
p. 82. 

Syn.: E. dahuricum, Nakai, |. c. p. 83, non Fisch. 

Hab. Anama ; on wet rocks near the sea. 

Obs. Our specimens belong to forma albiflora, and represent f. major and 


minor of Haussknecht. 


*96. (2.) HE. ninwareE, Muehl. Cat. p. 39 ; Hausskn. 1. c. p. 2553 Trel. in 


Miss. Bot. Gard. ii. (1891) p. 87. 
Hab. Near Shakotan, between Shakotan and Chipoi; in boggy places. 


*97. (3.) E. aLanpuLosum, Lehm. Pug. ii. (1830) p. 14; Hausskn. Le. 
p. 273; Trel. l.c. p. 99, tab. 29; Leéveilld, in Bull. Soc. Bot. Fr. liv. (1907) 
p- 522. ; 

Caules solitarii, robusti, semper erecti, pedales vel ultra bipedales, 
simplices vel superne ramosi, erubescentes, lineis elevatis pilosis inferne 
glabrescentibus decurrentibus notati, interne glabrescentes, superne hirtelli. 
Folia remota, opposita, sessilia, oblongo- Bere ilesa: basi ovata, subamplexi- 
eaulia, obtusa, calloso-denticulata, dentibus approximatis, nervis promi- 
nentibus, in mediis plus minus pilosula, margine pilosa, ceterum glabra, 
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herbacea.  Bractew alternate, ovato-lanceolate, glabrescentes. acemus 
multiflorus. Flores pedicellis abbreviatis, parvi, fere 6 mm. longi, erecti. 
Petala rosea, cuneato-obcordata, bifida, calyce albo-piloso sesquilongiora. 
Stigma clavatam, apice emarginatum. Capsula breviter pedicellata, pedicello 
vix 1 em. longo, piloso, 6 cm. longa, dense hirta. Semina fusiformia, 
utrinque attenuata, apice brevissime appendiculata, basi acuta, 1°25 mm, 
longa, tenuissime papillosa ; coma alba, semina sua 4-plo longiora. 
Hab. Tokkari-Masuba ; in wet places. 


*98. (4) E. sHrxoTANENsE, Takeda, sp. nov. 

Caules solitarii, tenues, virgati, erecti, pedales et ultra, simplices, inter- 
nodiis remotis, lineis elevatis pilosis decurrentibus notati, ceterum glabri. 
Folia inferiora et media opposita, superiora alternata, sessilia, late lanceolata, 
obtusinscula, calloso-denticulata, dentibus approximatis, supra pilosula, 
subtus in nervis pilosa, margine adpresse piloso-ciliata. Bractew alternate, 
lanceolatee, acute, argute denticulatee, pedicello parce glandulogso-pilosulo 
paulo superantes, glabrescentes. Racemus pauci-(6—-8)-florus. Flores 
breviter pedicellati, parvi, 6 mm. longi, erecti. Petalis pallide rosea, ob- 
cordata, leviter bifida, calyce glanduloso-pilosulo sesquilongiora. Stigma 
clavatum in stylum sensim attenuatum, leviter emarginatum. Capsula 
pedicello 1:5 em. longo suffulta, 4 cm. longa, glanduloso-pilosula. Semina 
fusiformia, utrinque attenuata, minutissime papillosa, coma alba. 

Ei. adenocaulo ? var. perplewanti (Trel. Cat. Miss. Bot. Gard. ii. p. 96) simile, 
a quo capsula sparse glandulosa nec pilis crispulis vestita, foliis in nervis pilosis 
nec glabris, caule non glanduloso dignoscitur. 

Hab, Tokkari-Masuba ; in wet places, growing with the preceding. 


*99. (5.) E. ovALE, Takeda, sp. nov. 

. sees ; : : 

Caules solitarii e radice erecti vel plus minus arcuato-adscendentes 
. . . . 5 4 ® 
simplices vel superne pauciramosi, rarius a basi ad apicem subramosi 
9 ee A . — . ie 2 a a le zie . . eye . . . if 
20-30 cm. alti, teretiuscull, prorsus glabri, lineis pilis albis crispulis glandu- 
losis prominentibus notati, internodiis plus minus distantibus.  Stolones 

r oO 4] 6 1 PAAR Vay © We + cla Ge C 
hy pogel, pauci, brev es. Folia caulina omnia opposita, subsessilia, dilatata 
ovalia, vel anguste ovalia, obtusa, calloso-denticulata, membranaceo-herbacea 
levia, tantum i arvis spictis pi ; ee “ys : hee 
o ‘ a n in nervis conspicuis pilosula, margine pilis crispulis ciliata. 
1 actee a ternatee, ovatie, acutiusculs, calloso-denticulate, glabree, ad nervos 
pilosulee, margine ciliate. Flores 3-5, breviter pedicellati, fere 8 mm. longi, 
virginei vix nutantes. Petala rosea, rotundato-obcordata, leviter bifida, 
ples seepe erubescentia sparse Plindulese -pilosuloque 1-3 plo fonpionoae 


Stigma clavato-suburceolatum, bilobum, lobis iterum emar ginatis. Capsula 


juvenilis erecta, 3 cm. longa, leviter alananigee: -puberula, pedicellis bractea 


_ valde brevioribus, pilis reversis tenuiter pubescentibus.  Semina mihi 
eionota. 
7 Species #. Behringiano, Hausskn., quod mihi ex descriptione notum est, 
_-proxima esse videtur, sed ab eo stigmate capitato-clavato nec anguste clavato, 
__ pedicellis pilosis nee glanduloso pilosiusculis, foliis herbaceo-membranaceis, 
nee rigidis subglaucescentibusque, caulibus solitariis nee ceespitosis differt. 
Hab. Anama ; in wet places near the sea. 


65. (2.) Crroaa. 


100. C. atria, Linn. Sp. Pl. p. 9; Miyabe, Mem. Boston Soc. Nat. Hist. 


iv. (1890) p. 235. 
Hab. Shakotan ; in woods. 


# 


21. UMBELLIFERA. 
(Gen. 11, spp. 12.) 


“66. (1.) BueLeurum. 


*101. (1.) B. Lonerro.ium, Linn., var. AuREUM, [7. Wolf’, subvar. BREVI- 
tyvoLucratum, H. Wolf’, in Engl. Pflanzenr. Heft 43, p. 53. 

Syn. : B. aureum, Takeda, Beitr. no. 31. 

Flab. Summit of Shakotan-yama, Anama; in grassy slopes. 

Obs. Our specimens are rather depauperate, with narrow foliage-leaves 
and narrow involucral leaves. In herbarium specimens it is sometimes not 
easy to distinguish this species from stunted forms of B. longeradiatum var. 


breviradiatum. 


*102. (2.) B. LonGERADIATUM, Turcz., .var. BREVIRADIATUM, I’r, Schmidt 


in Maxim. Prim. Fl. Amur. p. 125; H. Wolff, l.¢. p. 55. 
Syn. : B. sachalinense, Fr. Schmidt, Reis. Amurl. Sachal., p. 185; Yabe, 


Umbellifer. Japon. p. 32, tab. 1. fig. 11. 
Hab. Shakotan (teste Yabe, Pl. Shum.). 


67. (2.) AdGopopIuM. 
103. Al. atpestrReE, Ledeb. Fl. Alt. i. p. 354; Fl. Ross. ii. p. 248; VYabe, 


Lcep: 44. Ae 
Hab. Shakotan, Shakotan-yama, between Shakotan and Chipoi, near 


Matsugahama ; in moist shady places. 


*68. (3.) SESELIL. 


*104. S. Lipanonis, Koch, Gen. Trib. Umbellif. p. 111; Yabe, 1. c. p. 58. 


Var. KURILENSIS, Takeda, var. nov. 
Caulis humilis ca. 30 cm. altus, flexuosus, stramineus, sulcatus, glaber, ad 
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nodos papillosus. olia ambitu ovata vel deltoidea, bipinnatisecta, segmentis 
latis cuneato-ovatis pinnatifido-incisis, pinnis I. ordinis remote dispositis 
petiolulatis, glabra, supra leete viridia, ad costas puberula, infra pallidiora, 
radicalia longe (5-6 cm.) petiolata, petiolo laminam eequante basi vaginato, 
caulina brevius petiolata, petiolo longe vaginato, suprema diminuta sed non 
aphylla. Umbella involucrata, involucri phyllis 2-5 angustissimis integris 
extus plus minus hirtellis, multiradiata, radiis 15-20, 1:5-3°5 cm. longis 
intus puberulis, umbellulis multifloris, involucelli phyllis ad 10 lineari- 
bus pedicello adsequilongis. Calycis dentes minuti, edenticulati. Petala 
alba, late obovata, inflexo-acuminata. Stamina filamentis petalo sesqui- 
longioribus, apice curvatis, antheris albis. Ovariwm plus minus puberulum, 
stylis 2 longis. Fruetus non vidi. 

Hab. Anama ; on grassy slopes. 


*69. (4.) PHELLOPTERIS. 


105. P. trrroraris, Benth. in Benth. et Hook. fil. Gen. Pl. i. p. 905 ; 
Yabe, Umbellifer. Japon. p. 93. 
Hab. Shakotan, Matsugahama ; on sandy beaches, not common. 


70. (5.) Ligusticum. 


106. L. scoricum, Linn. Sp. Pl. p. 250; Yabe, Pl. Shum. p. 64. 
Hab. Shakotan, Anama, Tokkari-Masuba ; on rocks near the sea. 


*71. (6.) ConrIosELINUM. 


*107. C. KAMTSCHATICUM, Rupr. Rev. Umbell. Kamtschat. in Beitr. 
Pflanzenk. Russ. Reichs, xi. p. 22; Takeda, Beitr. no. 67. 
Hab. Shakotan, Anama, Debari ; on rocks near the sea. 


*72. (7.) CNIDIUM. 


*108. OC. asanEnse, Drude, in Engl. u. Prantl, Nat. Pflanzenfam. iii. 8 
p: 210; Yabe, l. c. p. 62. 

Syn.: Tilingia ajanensis, Regel in Regel et Til. FI. Ajan. p. 132. 

C. Tilingia, Takeda, in Toky6 Bot. Mag. xx. p. 305. 

Hab. Shakotan, Anama. 

Obs. Maximowicz was the first to report the occurrence of this plant 
in Japan (Mél. Biol. xii. p. 469); but his specimen in the Kew Herbarium 
is quite different from the true species. Absence of fruit makes it, however 
difficult to determine this specimen with accuracy. The character of ite 
leaf and a cross section of the ovary suggest to me that it may be a form of 
Seseli Libanotis. 


> 
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73. (8.) PLEUROSPERMUM. 


_ 109. P. austriacum, Hof'm. Umbellif. p. viii; Yabe, Umbellifer. Japon. P- 29. 
Syn.: P. kamtschaticum, Hoftm. 1. ¢. p. x. 
Hab. Shakotan, Shakotan-yama, mouth of the Poropet ; in grassy places. 


74, (9.) ANGELICA. 


“110. A. reFLEcTA, Fr. Schmidt, Reis. Amurl. Sachal. p. 138 ; EREG Tc G 
p. 76. 
Hab. Tokkari-Masuba. 


75. (10.) Ca@LorLeuRruM. 


111. C. Gmenini, Ledeb. Fl. Ross. ii. p. 361; Yabe, lc. p. 69. 

Hab. Anama, mouth of the Poropet ; in grassy places. 

Obs. Specimina nostra caule ad sesquipedale, foliis cum petiolo 10-15 em. 
longis, umbellis infra 10 cm. diametro, radiis 2-4 em. longis notabilia. 


_Probabiliter ad formam tenuam, Fr. Schmidt (1. c. p. 136) referenda sunt. 


76. (11.) Heracieum. 
112. H. panatum, Miche. Fl. Bor.-Am.i. p. 116; Yabe, l. ¢. p. 101. 
Syn. : H. barbatum, Ledeb. FI. Alt. i. p. 300; FI. Ross. ii. p. 322. 
Hab. Shakotan ; in moist grassy places. 


22. ARALIACEAE. 


77. ARALIA. 
*113. A. spinosa, Linn. Sp. Pl. p. 273; Franch. et Sav. Enum. Pl. Jap. 
a ee a 
Syn. : A. chinensis, Linn. |. c. 
A. canescens, Sieb. et Zucc. Fl. Japon. Fam. Nat. no. 419. 
Dimorphanthus mandschuricus, Rupr. et Maxim. in Bull. Acad. 
St. Pétersb. xv. (1856) p. 134. 
Hab. Anama. 
23. CORNACEA. 
78. Cornus. 
114. (1.) C. canapensis, Linn. l.c. p. 117; Miyabe, Mem. Boston Soc. 


Nat. Hist. iv. (1890) p. 237. 4 2 
Syn. : Arctocrania canadensis, Nakai, in Téky6 Bot. Mag. xxiii. (1909) 
p- 40. 
Hab. Shakotan, Shakotan-yama; in grassy places. 


115. (2.) C. sumoroa, Linn. l. ¢. p. 118 ; Miyabe, |. ¢. 
Syn. : Arctocranta suecica, Nakai, |. c. p. 39. 
Hab. Shakotan, Anama ; in grassy places. 
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GAMOPETAL. 


24, CAPRIFOLIACE A. 


*79>-(1,), ADOXA. 


*116. A. Moscnateiina, Linn. Sp. Pl. p. 367. 
Hab. Anama. 


80. (2.) SamBucus. 


117. S. racemosa, Linn., var. PUBENS, Trautv. et Mey. Fl. Ochot. p. 46 ; 
Miyabe, in Mem. Boston Soc. Nat. Hist. iv. (1890) p. 238.. 
Syn.: S. pubens, Michx. Fl. Bor.-Am. i. p. 181 (1803). 
S. racemosa var. pubescens, Miq. Cat. Mus. Lugd.-Bat. p. 56. 
S. racemosa var. Sieboldiana, Matsudaira, List, no. 61, nee Miq. 


Fab. Shakotan, Anama. 


81. (3.) VisuRNumM. 


118. V. Oputus, Linn., var. Sarcentt, Takeda, Beitr. no. 93. 
Syn. : V. Sargenti, Koehne, in Gartenfl. 1899, p. 341. 


V. Opulus, auct. plur. quoad pl. As. orient. 
Hab. Anama. 


82. (4.) Lonicera. 
119. (1.) L. ca@runea, Linn, var. auraica, Sweet, Hort. Brit. ed. 2, 
p. 258 ; Rehd. Monogr. p. 71. 
Syn.: L. altaica, Pall. Fl. Ross. tab. 37. 
LL. coerulea var. villosa, Maxim. in Mél. Biol. x. p. 75, non Torr. et 
Gray ; Miyabe, l. c. p. 125. 
Hab. Shakotan, between Matakotan and Anama. 


120. (2.) L. Maximowrczu, Rupr., var. SACHALINENSIS, Fr. Schmidt, Reis. © 


~ Amurl. Sachal. p. 142 ; Rehd. l. ¢. p. 116. 
Hab. Shakotan, between Anama and Notoro. 


25. RUBIACEA. 
(Gen, 3, spp. 7.) 


83. (1.) Rusta. 
121. R. aranpis, Komar. Fl. Mansh. iii. p. 487. 


Syn.: R&R. tatarica var. grandis, Fr. Schmidt, 1. c. p. 144 ; Maxim. 1. c. ix. 
p. 266; Miyabe, 1. c. p. 239. 


Hab. Shakotan, Shakotan-yama, Anama; in grassy places. 
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84. (2.) GaLrium. 
a *122. (1.) G. rrirmoum, Linn. Sp. Pl. es 105 ; ; Maxim. in Mél. Biol. 
4 p. 260. 
ye Hab. Shakotan ; in boggy places. 
a 


4 - ¥193, (2.) G. TRIFLoRUM, Miche. Fl. Bor.-Am. i. p. 80; Maxim. t. ¢. 


, p- 260. 
_  —- Hab. Shakotan ; in shady coniferous woods. 
3 124, (3 .) G. KAmTscHAtIOUM, Steller, «. HIRSUTUM, Takeda, % m Poly Bot. 


Mag. xxiv. (1910) p. 65. 
| Syn.: G. obovatum 8, Ledeb. FI. Ross. ii. p. 412. 
- Hab, Shakotan, mouth of the Poropet ; in shady moist woods. 


Le *125. (4.) G. Borzate, Linn., var. KAmrscHATIcUM, Maxim. Prim. Fl. 
Amur. p. 141 ; in Mél. Biol. ix. p. 264. 
~~ Hab. Near Oiwake ; in boggy places. 
a 
126. (5.) G. verum, Linn., var. TRAcHYCARPUM, DC. Prodr. iv. p. 603, 
forma flore luteo. Komar. Fl. Mansh. iii. p. 502. 
Syn.: G. verum var. lasiocarpum, Ledeb. Fl. Ross. ii. p. 415. 
G. verum a. typicum, Maxim. in Mél. Biol. ix. p. 265. 
Hab. Shakotan, Anama, Matakotan, Debari; common in grassy places 
- near the beach. 


85. (3.) ASPERULA. 


127. A. oporat’s, Linn. I. c. p. 103; Maxim. 1. c. p. 267. 
Hab. Between Shakotan and Chipoi ; in woods. 


*26. VALERINE A. 


“86. PATRINIA. 


*128. (1.) P. suprrica, Juss. in Ann, Mus. Par. x. (1807) p. 311; Makino, 
in Tokyo Bot. Mag. xix. (1905) p. 106. 
Hab. Anama. 


*129, (2.) P. scaBrosiroLiA, Fisch. ea Link, Enum. Fort. Berol. 1. p. 131 ; 
Franch. et Sav. Enum. Pl. Jap. i. p. 216. 
Syn.: P. hispida, Bunge, Pl. Mongh.-Chin. i. p. 25, tab. 3. 
P. parviflora, Sieb. et Zuce. Fl. Japon. Fam. Nat. vo. 678. 
Hab. Anama ; in grassy places. 
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*27. COMPOSITA. 
(Gen. 21, spp. 34.) 


*87. (1.) Euparorioum. 


*130. E. sAcHALINENSE, Makino, in Tékyé Bot. Mag. xxiii. (1909) p. 90. 

Syn.: EF. japonicum var. sachalinense, Fr. Schmidt, Reis. Amurl. Sachal. 
p. 145. 

Hab. Near Shakotan, Anama ; common in moist places. 


88. (2.) SoLipaGo. 


131. 8. Vircaurena, Linn. Sp. Pl. p. 880 ; Miyabe, Mem. Boston Soc. Nat. 
Fist. iv. (1890) p. 242. 
Hab. Shakotan. 


89. (3.) ASTER. 


132. (1.) A. Guennt, Fr. Schmidt, l. ec. p. 146; Miyabe, l. e. p. 240. 
Hab. Shakotan, Matsugahama. 


"133. (2.) A. Tripotium, Linn. J. c. p. 872. 
Hab. Anama. 


90. (4.) ERIGERON. 


134, (1.) E. satsuernosus, A. Gray, in’Proc. Am. Acad. xvi. (1881) p. 93 ; 
Miyabe, 1. c. p. 241. 

Hab. Shakotan, Shakotan-yama, Anama. 

Obs. Planta valde variabilis, seapo et sqguamis involucri vel subglabris 
parce papillosisque vel villosis, ligulis aut pallide violaceis aut purpureis aut 
aulbis, pappo corolla breviore vel sub:equilongo, corolla 4-5 mm. longa, plus 
minusve 5-loba, extus subglabra vel papilloso-villosula. Scapus in plantis 
japonicis semper unicephalus. Specimina yezoensia et kurilensia habent 
involucrum plerumque glabriusculum. Involucrum speciminum e monte 
Shakotan-yama villosulum est. 


"135. (2.) EH. Kamrscaaticus, DC., var. uirsutus, Fr. Schmidt, 1. e. 
p. 147; Yabe et Yendo, Pl. Shum. p. 196. 


Hab. Shakotan, mouth of the Poropet ; in grassy places. 


*J91. (5.) Leonropopium. 
"136. L. KuRiLENs#, Takeda, in Bull. Soc. Bot. Genév. 2"° sér. iii. (1911) 
p. 154, cum fig. ; Beauverd, ibid. iv. p. 23. 
Hab. Anama ; on rocky cliffs near the sea. 
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92. (6.) ANAPHALIS. 
137. A. marcariracna, Benth. et Hook. fil. Gen. Plant. ii. p. 303; Miyabe, 


in Mem. Boston Soc. Nat. Hist. iv. (1890) p. 241. 
Hab. Shakotan, Anama. 


93. (7.) ACHILLEA. 


138. (1.) A. stpreica, Ledeb. Fl. Ross. ii. p. 528 ; Miyabe, l. c. p. 241. 
Hab. Shakotan, Anama, Tokkari-Masuba. 


139. (2.) A. Prarmica, Linn., var. spncrosa, Herd. Pl. Radd. iii. 2, p.39 ; 
Miyabe, 1. ¢. 


Hab. Anama ; in grassy places. 


94, (8.) Marrroarta. 


140. M. ampiaua, Miyabe, l. c. p. 242 (1890). 
Syn. : Pyretrum ambiguum, Ledeb. Fl. Alt. iv. p. 118; Fl. Ross. il. 
p- 047. 
Chamemelum tetragonospermum, Fr. Schmidt, Reis. Amurl. Sachal. 
p. 148. 
Hab. Shakotan ; in sandy grassy places near the beach. 


95. (9.) ARTEMISIA. 


*141. A. pesERtToRUM, Spreng. Syst. Veget. iti. p. 490; Takeda, Beitr. 
no. 86. 

Syn.: A. japonica, Fr. Schmidt, 1. c. p. 149, non Thunb. nee Sieb. et Zuce. 

Hab. Shakotan, Tokkari-Masuba. 

Obs. Faurie’s specimens nos. 10954 and 1359 have erroneously been 
referred to this species in my ‘Beitrige. They represent, in fact, 
A. japonica, Thunb., forma residifolia, Takeda (J. ¢. no. 87). 


*142, (2.) A. sacrorum, Ledeb., «. LATIFOLIUM, Ledeb. Fl. Alt. iv. p. 72 ; 
Fl. Ross. ii. p. 578 ; Maaim. in Mel, Biol. ix. p. 529 3, Takeda, |. ¢. no. 88. 

Hab. Shakotan, Anama, Tokkari-Masuba; in sandy places along the 
beach. 


143. (3.) A. Lactntata, Willd., a. LAcINIATA, Maaim. l. c. p. 530; Takeda, 
l. c. no. 89. 
Hab. Shakotan, Anama, Tokkari-Masuba ; on cliffs. 


144. (4.) A. Sretnerrana, Bess. in Nouv. Mém. Soc. Nat. Mosc. iti. (1834) 
p. 79 ; Maaim. 1. c. p. 534. 
Hab. Shakotan, Anama, Tokkari-Masuba ; common on the beach. 


‘ a7 
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145. (5.) A. VULGARIS, Linn. Sp. Pl. p. 848; Bess. in Nouv. Mém. Soe. 
Nat. Mose. iii. (1834) p. 51; Ledeb. Fl. Ross. ii. p. 585 ; Maaim. in Md. 
Biol. ix. p. 53d. 

Var. communis, Ledeb. l. c. p. 586. 

Hab. Shakotan, Anama, etc. ; common in moist places. 

Obs. This plant grows generally 5 or 6 feet in height. The leaf is 
ovate in circumference, twice pinnatisect ; segments lanceolate, acuminate, 
entire, tomentose with white hairs underneath. Inflorescence elongate, dense. 
Heads large, erect-patent. Peduncle, bracts, and involucre all thinly . 
arachnoideously pubescent. The same form occurs in Yezo, the Kuriles, 
and in Kamtschatka. 

*Var. LATILOBA, Ledeb. Fl. Alt. iv. (1833) p. 83; Fl. Ross. 11. p..d87. 

Syn. : A. Samamisica, Bess. 1. c. p. 50. 

A, vulgaris var. latifolia, Bess. 1. c. p. 55 ; Takeda, Beitr. no. 90. 

Hab. Shakotan-yama, Anama, Tokkari-Masuba ; on grassy cliffs. 


146. (6.) A. Scumiptiana, Mawim. l. c. p. 537. 

Syn.: A. sericea, Fr. Schmidt, 1. c. p. 150; nee Weber; Miyabe, l.c. p. 243. 

Hab. Shakotan, Anama, Notoro, Tokkari-Masuba, Debari ; common on 
rocks near the sea. 

96. (10.) PErasirEs. 

147. P. saponious, Mig., var. cicanreus, Makino, in Tékyé Bot. Mag. 
xxl. (1909) p. 18. 

Hab. Shakotan, between Shakotan and Chipoi, Anama, near Matakotan, 
along the Ontanipet, Notoro, etc. ; common in shady wet places. 


*97. (11.) ARNica. 
*148. A. UNALASCHKENSIS, Less. in Linnea, vi. (1831) p. 238 ; Makino, l.c. 
xv LOT. o3. 
Hab. Shakotan, Shakotan-yama, Anama, mouth of the Poropet ; on grassy 
slopes. 
98. (12.) SENzECIO. 
*149. (1.) S. vutearis, Linn. lc. p. 867; Franch. et Sav. Enum. Pl. Jap. 
i, p. 251. 
Hab, Anama, Tokkari-Masuba ; in waste places. 
Obs. Evidently introduced from Yezo where, like in Honté, the plant has 
become naturalized. 


150. (2.) 8. Pswupo-arntoa, Less. 1. c. p. 240; Miyabe, 1. c. p. 244. 
Syn.: S. maritimus, Koidz. in Pl. Sachal. Nakah. non Linn. fil., nec 


Reichb. 


Hab, Anama ; on sandy sea-beach. 
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“151. (3.) S. Nemorunsis, Linn. Sp. Pl. p. 870; Maxim. in Mél. Biol. 
Se eVI sia LD: 

Hab. Near Shakotan, Anama; in grassy places. 

Obs. Nostra specimina caule 80-50 em. alto ; foliis ovatis, ovato-lanceo- 
latisve, inferioribus obtusis et in petiolum alatum attenuatis, superioribus 
sessilibus acutis utraque pagina glabris vel subtus ad nervos puberulis 
margine cartilagineo-serratis ; bracteis linearibus vel lineari-lanceolatis vel 
oblanceolatis ciliatis, squamulis accessoribus linearibus involucro subduplo 
longioribus ciliolatis ; involucri phyllis 5 mm. longis glabris apice barbatis ; 
ligulis 5 ; acheniis glabris notabilia. 

i 


152. (4.) S. paumatus, Pall. Iter, iii. p. 821; Miyabe, in Mem. Boston Soc. 
* Nat. Hist. iv. (1890) p. 244. 
Hab. Shakotan, Anama, Notoro ; on hillsides. 


99. (13.) Licunaria. 


—~ 1653. L. srpmica, Cass., 8. vuLGARIs, IC. Prodr. vi. p. 315 ; Koidzuma, 
in Téky6 Bot. Mag. xxiv. (1910) p. 265. 
Syn. : Senecio cacaliifolius, Schultz Bip. in Flora, xxviii. (1845) p. 50 ; 
Miyabe, |. c. p. 244. 
Hab. Shakotan, Shakotan-yama, Anama, Inemoshiri ; in grassy places. 


100. (14.) Cacania. 
154. (1.) C. nastata, Linn., a, PUBESCENS, Ledeb. #1. Ross. ii. p. 626. 
Syn. : Senecio sagittatus, Schultz Bip. 1. ¢. p. 498; Miyabe, lL. ¢. 
Hab. Shakotan, Anama, mouth of the Poropet ; in wet shady places. 


155. (2.) C. auricutata, DC., 8. kamrscHatica, Koidz. in Matsumura, 
Index Pl. Japon. iil. p. 632. 
Syn. : Senecio davuricus, Schultz Bip., var. kamtschatica, Maxim. |. ec. 
p- 296; Miyabe, l.-c. 
Hab. Shakotan, between Shakotan and Chipoi, Anama ; in shady places. 


101. (15.) Cnicus. 

156. C. KAmTscHATICUS, Maxim., a. GeNUINUS, Herd. ; Maxim. l.c. p. 310, 
excl. 8. ; 

Syn.: Cirsium kamtschaticwm, Ledeb. Fl. Ross. il. p. 136. 

Hab. Between Shakotan and Chipoi, Anama ; in grassy places. 

Obs. Nostra specimina notabilia foliis ambitu ovalibus vel late ovalibus, 
inferioribus petiolatis, superioribus sessilibus amplexicaulibus decurrentibus 
pinnatisectis vel partitis, segmentis approximatis ovatis acutis patentibus 
porrectis 1-2-lobatis ; anthodzis pedunculatis, pedunculis plus minus 
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arachnoideo-pubescentibus subcernuis ; involucris hemisphericis plus minus 
arachnoideis, squamis setaceis purpurascentibas, exterioribus circa 5 mm., 
interioribus ad 20 mm. longis, floribus purpurascentibus, limbo tubum 
paululum superante, filamentis yillosis. 


*102. (16.) SaussuRBA. 


*157. S. Rreperi, Herd. Pl. Radd. iii. no. 185 ; Maaim. in Mél. Biol. viii. 
p. 243 (var. yezoensis) ; Matsudaira, List, no. 70; Yabe et Yendd, Pl. Shum. 
p. 197. 

Hab. Anama ; on cliffs. 

Obs. Planta 25-50 cm. alta, glabra, jfoliis ovatis vel oblongo-ovatis 
acuminatis, inferioribus longe’ petiolatis, superioribus subsessilibus, petiolis in 
Foliis inferioribus angustissime in foliis mediis et superioribus seepe late 
ciliato-alatis, involucrt phyllis latis arachnoideo intertextius, virescentioribus, 
margine fusco-purpureis. 


103. (17.) Picris. 


158. P. nigractiorpes, Linn., var. JAPONICA, Regel, Pl. Radd. iii. no. 218. 
Syn. : Pieris yaponica, Thunb. Fl. Japon. p. 299. 
Hab. Shakotan, Anama ; in grassy places. 


*104. (18.) Hreractum. 


*159. H. umBeLLarum, Zinn., var. SCABRO-HIRgUTA, DC. Prodr. vii. 
p. 224. 
Hab. Anama. 


105. (19.) Taraxacum. 


“160. ‘T. moneoticum, Handel-Mazzetti, Monogr. p. 67 (1907). 
Hab. Shakotan. 
Obs. Probably introduced. 


106. (20.) Lacruca. 


161. L. repens, Benth. in Benth. et Hook. fil. Gen. Pl. ii. p. 526. 
Hab. Shakotan, mouth of the Poropet ; on the beach. 


107. (21.) Soncuvs. 


162. 8. utrernosus, Bieb. Fl. Taur. Caue. ii. p. 238, iii. p- 925; Ledeb. 
Fl. Ross. ii. p. 834. 
Syn.: S. arvensis var. uliginosus, Trautv. ; Miyabe, in Mem. Boston Soe. 
Nat. Hist. iv. (1890) p. 245. 
Hab. Shakotan, Anama ; on the shore. 
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28. CAMPANULACEA. 
(Gen. 2, spp. 2.) 
*108. (1.) Losetta. 
“163. L. sussiniroLia, Lamb. in Trans. Linn. Soc. x. (1811) p. 260, tab. 6 ; 
Franch. et Sav. Enum. Pl. Jap. i. p. 275. 
Flab. Kompu-usu ; in wet places. 


-109. (2.) ADENOPHORA. 

"164. A. LATIFOLIA, Fisch. in Mém. Soc. Nat. Mosc. vi. p.165; DC. Prodr. 
vill. p. 492; Ledeb. Fl. Ross. ii. p. 894; Turce. Fl. Baic.-Dah. ii. 2, p. 188. 

Planta 20-35 em. alta, glaberrima vel parce hirsuta ; foliis glabris vel 
subtus parce hirsutis, 4—6-verticillatis, late ovalibus vel lanceolatis, irregu- 
lariter grosseque serratis ; floribus majusculis ; calycts laciniis 5-7 mm. 
longis lanceolatis anguste lanceolatisve integris vel leviter denticulatis ; 
corolla usque ad 2 cm. longa, 5—7-loba, stylo incluso ; nectario 1:5 mm. longo. 

Hab. Anama, Kompu-usu ; in grassy places. 


29. VACCINIACE A. 


110. (1.) Vaccryium. 
165. (1.) V. Viris-ipaa, Linn. Sp. Pl. p. 351. 


Hab. Shakotan, Shakotan-yama, Anama, Inemoshiri ; in grassy places. 


166. (2.) V. prastans, Lamb. in Trans. Linn. Soc. x. (1811) p. 264; 
Miyabe, in Mem. Boston Soc. Nat. Mist. iv. (1890) p. 246. 
Hab. Shakotan, between Shakotan and Chipoi, Anama ; in shady places. 


167. (3.) V. uLicinosum, Linn. 1. ¢. p. 350. 
Hab. Near Shakotan ; in wet grassy places. 


111. (2.) Oxycoccus. 
168. O. paLustris, Pers. Syn. i. p. 419 ; Maaim.in Mel. Biol. vii. p. 604. 
Syn.: Vaccinium Oxycoccus, Linn. |. ¢. p. 851 ; Miyabe, |. ¢. p. 246. 
Hab. Between Shakotan and Chipoi, near Oiwake ; in wet boggy places. 


30. ERICACE Zs, 
*112. (1.) ARcrous. 
#169. A. aupIna, Niedenzu, in Engl. Bot. Jahrb. xi. (1889) p. 141. 
Syn. : Arbutus alpina, Linn. |. c. p. 395. . 
Arctostaphyllos alpina, Spreng. Syst. ii. p. 287; Yabe et Yendo, 
PI. Shum.*p. 190: 


Hab. Summit of Shakotan-yama ; rare. 
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113. (2.) LeucorHok. 
170. L. Gravana, Maaim., var. TscHonosku, Takeda, in Kew Bull. 1912, 
p. 221. 
Syn.: L. Tschonoskit, Maxim. in Mél. Biol. viii. p. 613. 
L. Grayana varr. intermedia et Wrightiana, Boissieu, in Bull. Herb. 
Boiss. v. (1897)-p. 911. 
Hab. Shakotan ; in woods. 


114. (3.) RaopopENDRON. 


171. (1.) R. curysanraum, Pall. Iter, p. 729, tab. 4. figs. 1-2. 
Hab. Summit of Shakotan-yama. 


172. (2.) R. kamrscnaticum, Pall. Fl. Ross. i. p 48, tab. 33. 
Hab. Shakotan, Shakotan-yama, Anama, mouth of the Poropet ; on rocky 
cliffs, not uncommon. 


115. (4.) Lepum. 
173. L. paLustRE, Linn., var. DILATATUM, Wahlenb. Fl. Lapp. p. 103 ; 
Miyabe, in Mem. Boston Soc. Nat. Hist. iv. (1890) p. 248. 
Hab. Shakotan, mouth of the Poropet ; on wet hillsides. 


31. DIAPENSIACE AS. 
116. DtAPENsia. 
174, D. Lapponica, Linn., var. opovata, Fr. Schmidt, Reis. Amur. 
Sachal. p. 161. 


Syn.: D. lapponica var. asiatica, Herd. Pl. Radd. iv. p. 206. 
Hab. Summit of Shakotan-yama, mouth of the Poropet. 


32. PRIMULACE 4. 


117. (1.) Primvta. 


175. P. mopxsta, Biss. et Moore, var. Faurte, Takeda, in Notes Roy. Bot. 
Gard. ALS vill. (1913) p. 88, tab. 19. 

Syn.: P. Fauriei, Franch. in Bull. Soc. Philom. Paris, 7™°. sér. x. (1886) 

p. 146 ; Pax in Engi. Pflanzenr. Heft 22, p. 111. 
P. farinosa var. Kae. Miyabe, I. c. p. 249. 

Hab. Shakotan, Anama, Notoro, Kompu-usu ; in grassy places and on 
rocks. 

Obs. It is very interesting to know that two forms of this species have 


been collected by the Abbé Faurie on Mt. Hallaisan, in the Island of 
Che-ju or Quelpaert. 


aes 
pas 
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118. (2.) AnpRosacr. 


176. A. CHAMAJASME, Fost, var. arovica, R. Knuth in Engl. Pian 
Heft 22, p. 190. 


Syn.: A. villosa var. Eavole: Ledeb. Fl. Alt. i. p. 18; Miyabe, 1. ¢. 


p. 250. 
Hab. Mouth of the Poropet ; on rocks. 


B11: (3.) Lysnacuta, 


AM a Oo Us VULGARIS, Linn., var. pavurica, R. Knuth, 1. ¢. p. 304. 
Hab. Anama. 


120. (4.) tee 


178. T. suropma, Linn., var. arctica, Ledeb. Fl. Ross. iii. p. 25 5 Pax et 
R. Knuth in Engl. Pflanzenr. a 22, p. 315, fis. 66, D; Takeda, Beitr. 
no. 64. 

Hab. Shakotan, ope ; in grassy places. 


121,40.) \GLAUX. 
*179. G. maritima, Linn. Sp. Pl. p. 207 ; Pax et R. Knuth, l. c. p. 319, 
fig. 69. 


Hab. Anama, mouth of the Poropet, Notoro ; on sandy or marshy shores. 


*33. OLEACE AM. 
*122. SyRINGA. 


*180. S. amURENSIS, Rupr., var. JAPONICA, Mranch. et Sav. Enum. Pl. Jap. 
ii. p. 435. 
Syn. : Ligustrum amurense, Rupr., var. yaponicum, Maxim. in Mél. Biol. 
ix. p. 3909. 
Syringa japonica, Deene., in Nouv. Arch. Mus. Paris, 2° sér. il. 
(1879) p. 44, tab. 3; Sargent, in Gard. Chron. xxv. (1886) i. 
p. 560; Nakai, in Toky6 Bot. Mag. xxv. (1911) p. 62. 
Hab. Anama. 
Obs. No specific distinction appears to exist. between S. amurensis and 
S. japonica. 
34. GHNTIANEZ. 
123. (1.) GENTIANA. 


*181. G. sesoana, Nakai, l. ¢. xxiii (1909) p: 106, in nota. 
Syn. : G. rigescens var. japonica, Kusnez. Monogr. Hugent. p. 91. 


Hab, Poropet swamp, Matsugahama ; in wet places. 
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124. (2.) Swermta. 


182. S. verrapPETaLa, Pall. Iter, ii. p. 99, tab. 90. fig. 2. 
Hab. Shakotan, Anama, mouth of the Poropet ; in grassy places near the 


sea, common. 


125. (3.) MENYANTHES. 


183. M. rrironrata, Linn. Sp. Pl. p. 145. 
Hab. Mouth of the Poropet ; in wet places near the sea. 


35. BORAGINE AL, 
126. (1.) MERTeENSsIA. 


184. (1.) M.marirma, S. FP. Gray, subsp. astatica, Takeda, in Journ. Bot. 
xdix, (LOTD) p.°2223 

Syn. : MM. maritima, auctor. plur. quoad pl. asiaticam. 

Hab. Anama ; on the beach. 

Obs. This subspecies is distributed over the Far East and also on the 
coasts of Behring Strait. 


185. (2.) M. rivunaris, DC., var. sapontca, Takeda, |. ¢. 
Hab. Shakotan-yama, mouth of the Poropet ; in rocky places. 


127. (2.) Myosoris. 


186. M. inrermepia, Link, Enum. Hort. Berol, i. p. 164. 
Hab. Shakotan ; in moist shady places. 


*36. SOLANACE A. 
*128. SoLANUM. 


"187. S. Duncamara, Linn., var. MAcROcARPUM, Maxim. in Ind. Sem. 
Hort. Bot. Petrop. 1896, Suppl. p. 26. 
Hab. Anama. 


37. SCROPHULARINE &. 
(Gen. 5, spp. 7.) 
129. C1.) Livarta. 


188. L. sapontca, Mig. Prol. Fl. Japon. p. 47. 
Syn.: L. geminiflora, Fr. Schmidt, Reis. Amurl. Sachal. Dealows 


Hab. Shakotan, Anama, mouth of the Poropet ; on sandy beaches. 


FLORA OF THE ISLAND OF SHIKOTAN. 481 


130. (2.) ScropHULARIA. 


189. S. anata, A. Gray, Bot. Japan, p. 101; Miyabe, in Mem. Boston Soe. 
Nat. Mist. iv. (1890) p. 253. 


Hab, Shakotan, Anama ; in moist places. 


131. (3.) VERontca. 


“190. V. Scumipr1ana, Regel, «. rypica, Makino, in Téky6 Bot. Mag. xxiv. 
(1910) p. 102. 


Syn.: V. Schmidtiana, Regel, in Ind. Sem. Hort. Bot. Petrop. 1864, 
p- 22. 
Hab. Shakotan. 


132. (4.) HUPHRASIA. 


191. KE. mouuts, Wettst. Monogr. p. 141, tab. 4. figs. 205-210, tab. 12. fig. 5; 
Takeda, Beitr. no. 22. 
Syn. : LE. officinalis, Miyabe, l.c. p. 254; Yabe et Yendd, Pl. Shum. p. 194. 


Hab. Shakotan, mouth of the Poropet; in sandy places near the sea. 


133. (5.) PEDICULARIS. 
192. (1.) P. sapontca, Mig. Prol. Fl. Jap. p. 53. 


Syn.: P. Chamissonis var. japonica, Maxim. in Mél. Biol. x. p. 90. 

P. Chamissonis, Miyabe, 1. c.; Yabe et Yendé, |. c. p. 193, non 
Stev. 

Hab. Shakotan, Shakotan-yama, Anama; in grassy places, common. 

Obs. This species was wrongly united with P. Chamissonis by Maximowicz. 
The occurrence of the true P. Chamissonis in Hokkaid6é has been recorded ; 
it is, however, doubtful. PP. Chamissonis, which grows in Unalaschka, 
possesses smaller flowers with a straight tube and a shorter beak, and larger 
fruit and seed than those of P. japonica. 


193. (2.) P. nesuprnatAa, Linn. l. c. p. 608. 
Hab. Mouth of the Poropet, Notoro, Tokkari-Masuba, Kiridéshi ; in 
grassy places. 

*194. (8.) P. venusta, Schang., var. Scumipru, 7. /té, Memorial Work, 
etc., of Keisuke Ito, 1. (1893) p. 75; Nakai, in Tékyé Bot. Mag. xxiii. (1909) 
p. LOL, 

Syn. : P. venusta var., Fr. Schmidt, Reis. Amurl. Sachal. p. 163 ; Maxim. 

l. ec. p. 122. 
P. venusta var. dentifolia, Bonati. 
Hab. Shakotan, Anama ; in grassy places on the cliff. 
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38. LABIATA. 


*134. (1.) HuscHo.rzta. 


*195. BH. oristata, Willd. Sp. Pl. iii. p. 29. 
Hab. Anama. 


135. (2.) ScUTELLARIA. 


196. S. scorpmrFOLIA, Fisch, 

Var. PUBERULA (Regel), Takeda, comb. nov. 

Syn.: S. galericulata e. puberula, Regel, Tent. Fl. Ussur. no. 388, p. 119. 

S. scordiifolia forma puberula, Komar. Fl. Mansh. iii. p. 344 ; 
Takeda, Beitr. no. 66. 

Hab. Anama; in moist places. 

Var. PUBESCENS, Mig. Prol. Fl. Jap. p. 42. 

Syn. : S. scordiifolia forma pubescens, Komar. |.c.; Takeda, 1. c., excl. syn. 


nonnul. 
S. scordiifolia var. hirta, Fr. Schmidt, Reis. Amurl. Sachal. p. 165. 


S. galericulata forma hirta, Koidz. Pl. Sachal. p. 104. 
S. galericulata var. scordufolia, Miyabe, in Mem. Boston Soe. Nat. 


Hist. iv. (1890) p. 208. 
Hab. Shakotan, Anama; on the beach. 


136. (3.) GALEOPSIS. 


197. G. Terranit, Linn., var. BIrIDA, Syme, Engl. Bot. ed. 3, vii. p. 67. 
Hab, Shakotan, Anama, Notoro ; in wet places. 
Obs. The flowers are yellowish or sometimes purplish. 


137, (4.) StacHys. 
198. S. ASPERA, Michw., 8. BAICALENSIS, Maxim. in Bull. Soc. Nat. Mose. 
lix. (1879) p. 45. 
Hab. Shakotan. 
39. PLANTAGINE. 


138. PLANTAGO. 


199. (1.) P. camrscuatica, Link, Enum. Hort. Berol. i. p» 120; Cham. 
in. Linnea, 1. (1826) p. 165; Miyabe, 1. ¢. p. 256. 
Hah. Shakotan ; on the beach. 


200. (2.) P. mason, Linn., var. astatica, Deene.in DC. Prodr. xiii. I, 


p- 695; Miyabe, 1. c. 
Hab. Shakotan. 


— 
4 aaaie : 
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MONOCHLAMYDESR. 


40. CHENOPODIACE 2. 
139. (1.) CHENopopium,. 


201. C. atBum, Linn. Sp. Pl. p. 219. 
Hab. Shakotan, Anama, Tokkari-Masuba ; in waste places. 
Obs. Probably introduced. 


140. (2.) ATRIPLEX. 
*202. .\. PATULA, Linn., «. HOLOLEPIS, Ledeb. Fl. Ross. iii. p. 726. 
Hab. Anama, Tokkari-Masuba ; on the beach. 


Ohs. Planta nostra bracteis 8 mm. longis ovatis acuminatis utrinque 
pauci-dentatis vel integris notabilis. 


141. (3.) Satsona. 
~ 203. 8. Sopa, Linn. 1. c. p. 223; Miyabe, in Mem. Boston Soc. Nat. 
Fist. iv. (1890) p. 257. 
Hab. Shakotan, mouth of the Poropet ; on sandy beaches. 


41. POLYGONACEZ. 
(Gen. 3, spp. 8.) 


142. (1.) PoLyconum. 


204. (1.) P. avicuLaRE, Linn., var. vecGETUM, Ledeb. |. c. p. 532. 
Hab. Anama. 


*205. (2.) P. LapaTHirouium, Linn. l.c. p. 360; Ait. Hort. Kew. ii. p. 30 ; 
Meisn. in DC. Prodr. xiv. p. 119. 
Hab. Tokkari-Masuba ; near the sea-shore. 


*206. (3.) P. Yoxusatanum, Makino, in Téky6 Bot. Mag. xxviii. (1914) 
p: 116. 
Hab. Shakotan ; in waste places. 


207. (4.) P. vrviparum, Linn. l. ¢. p. 3860/3; Miyabe, I. c. 
Hab. Shakotan-yama, Anama ; in grassy places. 


208. (5.) P. Wuyricun, Fr. Schmidt, var. auprnumM, Maaim. in Franch. 
et Sav. Enum. Pl. Jap. i. p. 402 ; id. in Mel. Biol. ix. p. 617; Miyabe, l. ¢. 
Syn.: P. paniculatum, Meisn. apud Mig. in Ann. Mus. Lugd.-Bat. ii. p. 64, 
non Blume sec. Maxim. l. ¢, 
P. Savatieri, Nakai, in Toky6 Bot. Mag. xxiii. (1909) p. 414. 
Hab. Shakotan, near Matakotan; on grassy hillsides. 
LINN. JOURN,—BOTANY, VOL. XLH, 25 
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*209. (6.) P. ponymorpuum, Ledeb., var. ATANENSE, Regel et Til., forma 
GLABRESCENS, Takeda, Beitr. no. 29. 


‘ 


*143.(2.) OXYREA, 


*910..O. piayNna, Hill, Hort. Kew. p. 158; Yabe et Yendd, Pl. Shum. p. 179. 
Syn.: O. reniformis, Hook. Fl. Scot. p. 111; Matsudaira, List, no. 21. 
Hab. Shakotan. 


144. (3.) Rumex. 


*911. R. AcrrosELLA, Linn., a. VULGARIS, Koch, Synops. ed. 2, p. 710. 
Hab. Shakotan, Anama ; in waste places. 


*42, SANTALACE As. 


*145. THESIUM. 


*212. T. nepENS, Ledeb. Fl. Alt. i. p. 274; Fl. Ross. iii. p. 539 ; Icon. Fl. 
Ross. tab. 233 ; Fr. Schmidt, Reis. Amurl. Sachal. p. 170. 


Hab. Shakotan ; in grassy places. 


43. URTICACE AS, 


146. Urtica. 


213. U. phatypHyiia, Wedd. Monogr. p. 86; Takeda, Beitr. no. 91. 
Syn.: U. dioica var. platyphylla, Wedd. in DC. Prodr. xvi. 1. p. 51. 


Hab. Shakotan, Anama, and various other places ; very common. 


44. CUPULIFERA, 
147. (1.) Brrua. 


214. B. Ermant, Cham. in Linnea, v1. (1831) p. 937, tab. 6. fig. D ; Regel, 
Monogr. Betulac. p. 62; H. Winkl. in Engl. Pflanzenr. Heft 19, p. 66; Miyabe, 
in Mem. Boston Soc. Nat. Hist. iv. (1890) p. 259. 


a. GENUINA, H. Winkl. l. ¢. 
fab. Neighbourhood of Shakotan. 


8. acutiroula, A. Winkl. L. c. 
Hab. Between Matakotan and Anama ; common on hills. 
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148. (2.) ALNus. 
215. (1.) A. AnnosperuLa, Hartig, var. rruticosa, H. Winkl. in Engl. 
Pflanzenr. Hett 19, p. 106. 
Syn.: A. viridis var. sibiriea, Regel, Monogr. Betulac. p. 79, tab. 14 
figs. 16-20 ; Matsumura, Rev. Aln. Japon. in Journ. Coll. Sc. 
Imp. Univ. Tékyé, xvi. 5, p. 1. 
, Hab. Shakotan-yama, Ontanipet. 


216. (2.) A. Incana, Willd. 

Var. HinsuTA, Spach, Rev. Betul. p. 207; Matsum. I. ¢. p12; H. Winkl. 
Pea pokoen 

flab. Neighbourhood of Shakotan, Matsugahama. 

Var. GLavoa, Art. Hort. Kew. ed. 2, p. 259 ; Matsum. l. ¢. p. 10. 

Hab. Shakotan (see. Matsumura, l. ¢.). 


Obs. Var. glauca, which is not at all uncommon in Hontd, occurs rather 
seldom in Hokkaidé. 


45. SALICINE &. 
149. Saix. 
217. (1.) S. Capra, Linn. Sp. Pl. p. 1020; O. Seem. Sal. Japon. p. 33, 
tab. 4. figs. D-H. 
Hab. Neighbourhood of Shakotan, Anama, between Matakotan and 
Anama; not uncommon. 


*218. (2.) 8. Remn, Franch. et Sav. Hnum. Pl. Jap. i. p. 459, ii. p. 503 ; 
O. Seem. l. ¢. p. 41, tab. 6. figs. A-H. 

Hab. Shakotan, Shakotan-yama. 

Obs. It is very interesting to find this willow in the Kuriles. The plant 
is widely distributed in the subalpine region of the high mountains of Honté 
and of Yezo. 


21. (3.) S. opaca, Anderss. in Fr. Schmidt, Reis. Amurl. Sachal. p. 172 ; 
O. Seem. l. ¢. p. 51, fab. 10. figs. A-F. 
Syn.: S. stipularis, Sm.; Miyabe, in Mem. Boston Soc. Nat. Hist. iv. 
(1890) p. 260. 
S. Pierotii, Matsudaira, List, no. 15, nee Miq. 
Hab, Shakotan. 


46. EMPETRACE Zt. 
150. EMpetruM. 
220. E. ntarum, Linn. I. ¢. p. 1022. 
Hab. Shakotan, Anama, mouth of the Poropet, Notoro, Debari, Inemo- 


shiri ; common on rocks near the sea. 
2K 2 
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Obs. This plant, which is generally met with on the high mountains, grows 
in the Kuriles and in certain localities in Yezo and in N. Honté quite close 
to the sea. 


GYMNOSPERME. 
AT, PINACE A. 


psy a i bya g, 
221. L. KurttEensis, Mayr, Monogr. Abiet. Japon. p. 66. 
Syn.: L. dahurica var. japonica, Maxim. in Regel, Gartenfl. 1871, p. 105 ; 
Miyabe, in Mem. Boston Soc. Nat. Hist. iv. (1890) p. 261. 


L. sibirica, Masters, in Bull. Herb. Boiss. vi. (1898) p. 272, nec 
Ledeb. 


Hab. Neighbourhood of Kompu-usu and Kiridéshi ; in more or less humid 
places, forming a forest ; occurs nowhere else on the island. 


152. (2.) Piona. 
*222. P. AJANENSIS, isch. ex Trautv. et Mey. Fl. Ochot. p. 87 ; Mayr, l.c. 
p- 53; Matsudaira, List, no. 5. 
Hab. Shakotan, Kompu-usu, Matsugahama ; common on hillsides, forming 
dense forests, often associated with Abies sachalinensis. 


*153. (3.) ABIns. 
*223. A. SACHALINENSIS, Masters, in Gard. Chron. n.s. xii. (1879) p. 588 ; 
Mayr, l.c. p. 42; Matsudaira, |. c. no. 6. 


Hab. Shakotan, Anama, mouth of the Poropet, Kompu-usu, Kiriddshi, 
Matsugahama, Chipoi ; very common on hillsides. 


154. (4.) JUNIPERUS. 
*224, J. cHINENSIS, Linn., war. PROCUMBENS, Endl. Syn. Conif. p. 21. 
Syn. : J. chinensis, var. Sargenti, Henry, in Trees Gr. Brit. Ivel. vi. p. 432. 
Hab. Shakotan-yama, Anama, mouth of the Poropet, Kiridéshi ; common 
on hillsides ; replacing Pinus pumila, which is unknown on this island. 


48, TAXACE A. 
155. Taxus. 


225. T. cuspmara, Sieb. et Zuce. Fl. Japon. ii. p. 61, tab. 128. 


Syn.: 7. baccata subsp. cuspidata, Pilg. in Engl. Pflanzenr. Heft 18, p. 112. 
Hab. Anama, Debari. 
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MONOCOTYLEDONES. 


49. ORCHIDE A. 
(Gen. 7, spp. 14.) 


156. (1.) Mricrostytis, 
226. M. MonopuyLios, Lindl. Gen. Sp. Orchid. p. 19; Miyabe, in Mem. 


Boston Soc. Nat. Hist. iv. (1890) p. 262. 
Hab. Shakotan. 


157. (2.) EPHIPPIANTHUS. 
227. H. Scumiptu, Reichb. fil. in Flora, li. (1868) p. 33 ; Fr. Schmidt, Reis. 
Amurl. Sachal. p.222, tab. 5, figs. 1-7; Takeda, Beitr. no. 11. 
Syn. : LH. sachalinensis, Reichb. fil. apud Fr. Schmidt, 1. c. p. 180. 
Liparis Schmidt, Benth. ex Miyabe, in Mem. Boston Soc. Nat. 
Hist. iv. (1890) p. 262. 
Hab. Between Shakotan and Chipoi, mouth of the Poropet; in woods. 


*158. (3.) LisTeRa. 


*228. (1.) L. corpata, R. Br. in Ait. Hort. Kew. ed. 2, v. 201; Makino, 
in Téky6é Bot. Mag. xix. (1905) p. 12. 

Hab. Mouth of the Poropet ; in woods. 

*229. (2.) L. nipponica, Makino, 1. c. p. 9; Takeda, l. ¢. no. 9. 

Hab. In the neighbourhood of Shakotan ; in woods, rare. 


*159. (4.) SPIRANTHES. 


*930. S. ausTRALIS, Lindl. in Bot. Reg. tab. 823, in adnot.; Gen. & Sp. 
Orchid. p. 464 ; Matsumura, Indea Pl. Japon. ii. 1, p. 263. 
- Hab. Anama. 


160. (5.) OrcuIs. 


931. O. aristara, Fisch. ea Lindl. Gen. & Sp. Orelud, p. 262. 
Hab. Anama. 


161. (6.) GYMNADENIA. 


932. G. conopsEA, R. Br. in Ait. l.e.v. p. 191. = 
Habenaria conopsea, Benth. in Benth, et Hook. fil. Gen. Pl. i. 


p. 625; Miyabe, l. c p. 262. 
Hab. Shakotan, Anama ; on hillsides. 


yale 
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162. (7.) PLATANTHERA. 
*233. (1.) P. viripis, Lindl. Syn. Brit. Fl. ed. 1, p. 261; Takeda, Beitr. 
no. 92. 
Hab. Tokkari-Masuba ; in grassy places, rare. 


*234, (2.) P. cHLORANTHA, Cust. ea Reichenb. in Moessl. Handb. ed. 2, ii. 
p- 1565 ; Takeda, l. c. no. 80. 


Hab. Shakotan, between Shakotan and Chipoi, Anama; in grassy places. 


235. (8.) P. minor, Reichd. fil.in Bot. Zeit. xxxvi. (1878), col. 75; Krénel. 
Gen. Sp. Orchid. i. p. 628. 
Syn. : Habenaria japonica var. minor, Miq. Prol. Fl. Japon. p. 139. 
fH. minor, Miyabe, |. c. p. 263. 


Hab. Anama, between Matsugahama and Oiwake ; in grassy places. 


236. (4.) P. rreunorpEs, Lindl. Gen. & Sp. Orchid. p. 285; Takeda, l.c. 
no. Ld. 


Hab. Shakotan-yama, between Matakotan and Anama, between Matsu- 
gahama and Oiwake ; in grassy places, not uncommon. 


*237. (5.) P. sacHALinensis, Mr. Schmidt, Reis. Amurl. Sachal. p. 181; 
Takeda, l. c. no. 14. 


Hab. Between Matsugahama and Oiwake ; in grassy places, rare. 


*238. (6.) P. Makino, Yabe, in Tokyo Bot. Mag. xvii. (1903) p. 19; 
Takeda, l.c. no. 19. 


Syn.: Habenaria bracteata, forma major? Matsudaira, List, no. 14. 
Hab. Shakotan. 


*239. (7.) P. CuHorisiana, Reichb. fil., var. ELATA, Kinet, in Bull. Soe. 
Bot. France, xlvii. (1900) p. 278. 


Hab. In the neighbourhood of Shakotan, between Shakotan and Chipoi, 
Shakotan-yama, between Matsugahama and Oiwake; in grassy places. 


590. IRIDE A. 


163. Iris. 
240. I. serosa, Pall. ex Link, Jahrb. i. 3, p- 71; Miyabe, l.c. p. 263. 


: 
Hab. Shakotan, Anama, and various other places ; very common. 
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dl. LILIACK A. 
(Gen. 9, spp. 10.) 


164. (1.) MatanrHemum. 


dee M. srrotium, DC., var. KamTscHAticUM, Traut. et Mey. Fl. Ochot. 
pe 92. 


Hab. Shakotan, between Shakotan and Chipoi, Anama; in woods. 


165. (2.) ConvaLbartia. 


242, C. MAJALIS, Linn. Sp. Pl. p. 314; Miyabe, in Mem. Boston Soc. Nat. 
Fist. iv. (1890). 
Hab. Neighbourhood of Notoro ; on hillsides. 


166. (3.) HemeERoca.uis. 


243. H. Mippenporrru, 7rautv. et Mey. l.c. p. 94. 
Hab. Shakotan, Anama, mouth of the Poropet, Kompu-usu; common 
in grassy places. 


167. (4.) Auuicm. 


*244. A. LINEARE, Jinn. l.c. p. 295;. Regel, Monogr. p. 166; Yabe et 
Yendé, Pl. Shum. p. 177. 

Syn. : ? A. japonicum, Matsudaira, List, no. 11. 

Hab. Shakotan; on hillsides, not common. 


168. (5.) Linium. 


245. (1.) L. pauricum, Ker-Gavwl. in Bot. Mag. sub tab. 1210, in nota; 
Miyabe, l. c. 
Hab. Anama, mouth of the Poropet; near the sea. 


246. (2.) L. mepgotorwEs, A. Gray, Bot. Japan, p. 415 ; Franch. et Sav. 
Enum. Pl. Jap. ii. p. 63, excl. B. 

Syn.: L. avenaceum, Fisch. ex Maxim. in Gartenfl. 1865, p. 290, tab. 485 

(pro parte, sec. Elwes, Monogr. sub tab. 35) ; Miyabe, l.c. p. 265. 

Hab. Shakotan, Shakotan-yama, Anama ; in grassy places, not rare. 

Obs. L. medeoloides was first described by A. Gray-in 1859 from a single 
imperfect. specimen collected at Hakodate. R. Oldham, who was sent out 
from Kew Gardens during 1862-63, collected a lily in Herschel Island, Corea, 
which was taken by Oliver for Gray’s plant (¢f. Oliver in Journ. Linn. Soe. 
Bot. ix. (1865) p. 169). Miquel also published, in Ann. Mus. Bot. Lugd.-Bat. 
iii. p. 156, a description of this Corean lily under the name of L. medeoloides, 
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and Hiwes gives an excellent figure of it. He also discusses the affinity 
and difference between this and L. avenaceum. The plant he calls 
L. avenaceum is, however, the true L. medeoloides, A. Gray, whilst the other, 
the Corean lily, is not. For this latter a name, L. Miquelianum, has been 
proposed by Makino (in Tékyé Bot. Mag. xxiv. p. 301; XXV1. P. 289). 
It only remains to mention that this Corean lily does not grow wild in Japan 
proper, but occurs only in Corea and in some parts of China. The plant 
was introduced into Japan for cultivation as far back as 230 years ago, 
and a figure of it is given in a gardening book called ‘ Zoho-Chikin-shé,’ 
vol. vi., published in the year 1710. 


169. (6.) FRrrm.artia. 
247. F. camscuarornsis, Ker-Gawl. in Bot. Mag. sub tab. 1216; Takeda, 
Beitr. no. 68. 
Hab. Shakotan, Anama. 


*170. (7.) ToFrELp1a. 


*248. T. nutans, Willd. ex Schultes, Syst. vil. p. 1573, in obs. ; Takeda, 
Per nowt: 
Hab. Anama, mouth of the Poropet ; on rocks. 


171. (8.) Crintonia. 


249. C. UDENSIS, Trautv. et Mey. Fl. Ochot. p. 92, tab. 30. 
Hab. Mouth of the Poropet ; in woods. 


172. (9.) VERATRUM. 
250. V. aLtBum, Linn. Sp. Pl. p. 1044; Miyabe, in Mem. Boston Soc. Nat. 
Fist. iv. (1890) p. 266. 
Hab. Neighbourhood of Shakotan, Poropet swamp. 


52. JUNCACE A. 
(Gen. 2, spp. 6.) 


173. (1.) Luzvna. 


251. (1.) L. campssrris, DC., var. caprrata, Mig. in Ann. Mus. Bot. 
Lugd.-Bat. iii. p. 165; Buchen. Monogr. Juncac. p. 160; id. in fingl. 
Pflanzenr. Heft 25, p. 92. 

Syn. : L. campestris var. congesta, Miyabe, l.c. p. 267. 

flab. Shakotan ; on hillsides. 


= 
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292. (2.) L. ptnosa, Willd. Enum. Pl. Hort. Berol. p. 393; Buch, in 
Engl. Pflanzenr. Heft 25, p. 48 ; Miyabe, in Mem. Boston Soc. Nat. Hist. iv. 
(1890) p. 267. 

Hab. Neighbourhood of Shakotan. 

Obs. According to Buchenau, L. pilosa, Willd., is replaced in Japan by 
L. plumosa, H. Mey. However, our specimens agree very well with the 
description of the former plant, but not with that of the latter as given by him. 


174. (2.) JUNoUS. 


*253. (1.) J. Burontius, Linn. Sp. Pl. p. 328 ; Buchen. l.c. p. 105. 
Hab. Near Notoro ; in moist places. 


254. (2.) J. ErFusus, Jinn., var. DECIPIENS, Buchen., forma GRACILIs, 
Buchen. ; Matsum. Ind. Pl. Japon. ii. 1, p. 184. 
Hab. Shakotan ; in moist places. 


255. (3.) J. Bauticus, Willd., var. Hanxei, Buchen. Monogr. Juncac. 


~ (1890) p. 215; id. in Engl. Pflanzenr. Heft 25, p. 145. 


Hab. Shakotan ; in sandy places near the sea. 


256. (4.) J. pampocarpus, Hhrh. Calam. no. 126; Buchen. in Engl. l.c. 
p- 217. 

Syn.: J. articulatus, Linn. |. c. p. 327; Miyabe, l.¢. 

Ceespitosus, rhizomate brevi repenti. Culmi adscendentes, circa 15 cm. 
alti, tenues, circa 1 mm. diametro. Folia frondosa, vaginis basi coloratis, 
culmea 2 vel 3, culmo longiora (in planta juvenili) ; auriculee obtuse ; 
lamina a latere valde compressa, usque 2 mm. lata, septis conspicuis. 
Inflorescentia subcomposita, ramis primariis elongatis oblique  erectis, 
sequentibus plerumque distantibus ; bracteis infimis usque 10 mm. longis, 
latis apice setaceis. Capitula parva, diametro ca. 3 mm., 4 mm. longa, 
2- usque 5-flora. lores parvi, 3°3 inm. longi; tepala virescentia, late 
seariosa, externa late lanceolata, acuta, breviter mucronata, interna oblongo- 
lanceolata, acuta, paululum breviora ; stamina 6; anthere 0°5 mm. longe, 
filamenta eequantes ; stylus brevissimus. ruwctus non-vidi. 

Hab. Kompu-usu ; in wet places. 

Obs. My specimens agree with Prof. Miyabe’s specimens collected on the 
Island of Kturup. 


53. AROIDE A. 
*175, (1.) ARISHMA. 


*957. A. saponicum, Blume in Rumphia, i. p. 106 5 Engl. in DC. Monogr. 
Phan. ii. p. 549, excl. var.; Takeda, in Kew Bull. 1912, p. 216. 
Hab. Shakotan ; in woods. 
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176. (2.) LysicHITon. 


258. L. CAMTSCHATCENSE, Schott, in Gisterr. Bot. Wochenbl. (1857) p. 62 ; 
K. Krause, in Engl. Pflanzenr. Heft 37, p. 148, cum fig. 
Hab. Between Shakotan and Chipoi, Notoro, Poropet swamp; in boggy 


or swampy places. 
*177. (3.) SYMPLOCARPUS. 


*959. 8. raripus, Nutt. Genera, i. p. 106. 
Hab. In woods along the Ontanipet ; in wet places. 


*54. SCHEUCHZERIACE A. 
*178. TRIGLOCHIN. 


*260. T. marttimum, Linn. Sp. Pl. p. 339; Buchen. wn Engl. Pflanzenr. 
Heft 16, p. 8. 
Hab. Mouth of the Poropet ; in marshy places near the sea. 


*55. POTAMOGHTONACE A. 
T1179. (Lo ZOsteRas 


*261. Z. pacirica, S. Watson, in Proc. Am. Acad. Sc. Arts, xxvi. (1891) 
. 1315; Grabn. in Engl. Pflanzenr. Heft 31, p. 29. 
Hab. Shakotan, Notoro. 


_— 


*180. (2.) PHYLLOSPADIX. 
*262. P. Scounert, Hook. Fl. Bor. Am. ii: p. 171, tab. 186 ; Grabn. l. ¢. 


p. 36. 
Hab. Shakotan, Notoro. 


56. CYPERACEH A. 
(Gen. 3, spp. 17.) 


*181. (1.) Exeocnarts. 


OPS yh ee ) 9¢ : 7 ’ RA 
263. H. patusrris, R. Br. Prodr. p. 224, in nota; Yabe et Vendo, Pl. 
Shum. p. 174, 
Hab. Near Notoro. 
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*182. (2.) ERiopHorum. 


*264. E. vacinatum, Linn. Sp. Pl. p. 76; Fr. Schmidt, Reis. Amurl. Sachal. 
p. 291. 
Hab. Between Shakotan and Chipoi ; in boggy places. 


183. (8.) CAREX. 


*265. (1.) C. Rara, Boott, subsp. CAPILLACEA, Boott, var. NANA, Kiikenth. 
in Engl. Pfanzenr. Heft 38, p. 103. 
Hab. Between Shakotan and Chipoi; in swampy places. 


266. (2.) C. mMacRocePHALA, Willd. apud Spreng. Syst. iii. p. 808; 
Kiikenth. l. c. p. 187. 
flab. Shakotan ; on the beach. 


*267. (3.) CO. STELLULATA, Good. in Trans. Linn. Soc. ii. (1794) p. 144 ; 
Kikenth. l.c. p. 228. 
Hab. Between Shakotan and Chipoi ; in swampy places. 


*268. (4.) CO. caspitosa, Linn., var. Minuta, Kiikenth, 1. c. p. 329. 
Syn. : C. minuta, Franch. in Bull. Soc. Philom. Paris, 8" sér. vii. (1895) 
p. 41. 


Hab. Between Shakotan and Chipoi, Poropet swamp; common in swamps. 


*269. (5.) C. Lyapyrer, Hornem. Fl. Dan. tab. 1888; Kiikenth. 1. ¢. 
p. 363. 
Syn.: C. eryptocarpa, C. A. Mey. in Mém. Acad. St. Pétersb. i. (1831) 
p- 226, tab. 14. 
Hab. Mouth of the Poropet ; in wet places. 


*270. (6) CU. Aucustinowrcz, Meinsh. ex Korshinsky, in Act. Hort. 
Petrop. xii. (1892) p. 411: Kéikenth. l. ¢. p. 389. 

Syn. : C. bsdentula, Franch, |. c. p. 41. 

Hab. Between Shakotan and Chipoi ; in wet places. 


*971. (7.) C. Gmutinu, Hook. et Arn. Bot. Beechey’s Voy. iti. (1834) 
p. 118, tab. 27; Kiikenth.l.c. p. 396. 

Hab. Neighbourhood of Shakotan ; on hillsides. 

Obs. The plant recorded in Miyabe’s list as C. Gmelini is the next species. 


494. MR. HISAYOSHI TAKEDA ON THE 


272. (8.) CO. surra, Mawim. in Mél. Biol. xii. p. 564; Kiéikenth. m Engl. 
Pflanzenr. Heft 38, p. 414. 
Hab. Anama, Shakotan-yama ; ; on hillsides. 
Var. SCABRINERVIA, Kiikenth. l.c. p. 415. 
Syn.: C. scabrinervia, Franch. in Bull. Soc. Philom. Paris, 8" sér. vii. 
(1895) p. 34. 
C. Gmelini, Miyabe, in Mem. Boston Soc. Nat. Hist. iv: (1890) p. 268, 
non Hook. et Arn. 
C. sp., Matsudaira, List, no. 8. 
C. Buxbaumii, Yabe et Yendé, P!. Shum. p. 174, non Wahlenb. 
Hab. Shakotan ; on hillsides. 


*273. (9.) C.. Wrientu, Franch. l.c. p. 47; Kdkenth. l.c. p. 443. 
Hab. Anama ; on hillsides. 


*274. (10.) C. Limosa, Linn., var. FUSCO-CUPREA, Kiikenth. l. e. p. 505. 
Hab. Poropet swamp. 


*275. (11.) C. MotiicuLa, Booit, Illustr. iv. p. 192; Kikenth. l.c. p. 622. 
Hab. Near hoe in wet places. 


276. (12.) C. tavrrostris, Blytt ex  Blytt et Fries in Botan. Notis. 1844, 
p. 24; Kiikenth. l.c. p. 724. 


oy C. rhynchophysa, C. A. Mey. in Ind. Sem. Hort. Petrop, ix. Suppl. 
1844, p.9; Miyabe, l.c. p. 268. 
Hab. Neighbourhood of Shakotan, swamp of Poropet. 


*277. (13.) C. vesicaria, Linn., var. MONILE, Boeck. in Linnea, xli. 
(1877) p. 320; Kikenth. l.c. p. 726. 
Hab. Neighbourhood of Shakotan ; in wet places. 


*278. (14.) C. pumina, Thunb. Fl. Japon. p. 39 ; Kikenth. l.c. p. 738. 
Hab. Shakotan ; on the beach. 


*279. (15.) C. Lastocarpa, Hhrh., var. occuULTANS, Franch. in Nouv. Arch. 
Mus. Paris, 3™°. sér. x. (1898) p. 89 ; Kikenth. lc. p. 747. 
Hab. Neighbourhood of Shakotan ; in wet places. 


57. GRAMINE A. 
(Gen. 18, spp. 26.) 
*184. (1.) Miscantuus. 


*280. M. puRPURASCENS, Anderss. in Gfvers. K. Vet. Acad. Férhandl. 
Stockh. 1855, p. 167 ; Hack. in DC. Monogr. Phanerogam. vi. p. 106. 
Hab. Anama ; on grassy hillsides. 
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185. (2.) PHALARIs. 
281. P. arunpinacea, Linn. Sp. Pl. p. 55 3 Miyabe, in Mem. Boston Soe. 
Nat. Hist. iv. (1890) p. 269. 
Hab. Kiverywhere in wet places and along the streams, very common. 


Obs. A specimen collected in the neighbourhood of Anama was infected 
by a species of Ustilago. 


186. (3.) HirRocHLoé. 


282. H. BorHALIS, Rem. et Schult. Syst. ii. p. 513; Miyabe, lc. p. 269. 
Hab. Shakotan. 


*187. (4.) Mitium. 


*283. M.xerrusum, Linn. l. c. p. 61. 
Hab. Mouth of the Poropet ; in shady places. 


*188. (5.) PHLEvM. 
*284. P. PRATENSE, Linn. f. c. p. 59; Hack. in Bull. Herb. Boiss. vii. 


(1899) p. 647. 
Hab. Neighbourhood of Shakotan ; introduced. 


189. (6.) AGROSTIS. 
*285. (1.) A. scaBra, Willd. Enum. Pl. Hort. Berol. p. 370; Hack. l. ¢. 


p- 648 ; Yabe et Yendé, Pl. Shum. p. 176. 
fab. Shakotan. 


*986. (2.) A. FLAccIDA, Hack. l. c. p. 649. 
Syn.: A. debilis, Hack. in litt. apud Matsumura, in Téky6 Bot. Mag. xii. 
p. 445. 
? A. canina, Miyabe, |. c. ; Yabe et Yendé, |. c. 
Hab. Shakotan. 


*190. (7.) CALAMAGROSTIS. 


*987. OC. vintosa, Mutel, var. Lanesporrrul, Hack. in Sommer, Fl. Ob. 


infer. p. 107 ; ad. l. ¢. p. 650. 
Syn.: C. purpurea, Trin. ; Fr. Schmidt, Reis. Amurl. Sachal. p. 202. 
Hab. Shakotan, Tokkari-Masuba. 


*191. (8.) DescHampsia. 


288. D. rLExuosa, Trin. in Bull. Acad. Sc. St. Pétersb. i. (1836) 66. 
Hab. Shakotan, 
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*192. (9.) TRIsuTuM. 


*989, T, FLAVESCENS, Beauv., var. PURPURASCENS, Arcang. Comp. Fl. 
Ttal. ed. 1 (1882) p. 779; Yabe et Yendé, Pl. Shum. p. 176. 
Hab. Shakotan. 
193. (10.) PHaracGMires. 


290. P. communis, Trin. Fund. Agr. p. 134; Miyabe, in ever Boston Soe. 


Nat. Hist. iv. (1890) p. 270. 
Hab. Shakotan (sec. Miyabe). 


194. (11.) Metioa. 
291. M. nurans, Linn. Sp. Pl. p. 66 ; Miyabe, 1. ¢. 
Hab. Shakotan, Anama. 


*195. (12.) BryLKInra. 
*992. B. caupata, Fr. Schmidt, Reis. Amurl. Sachal. p. 199, tab. 8. 
figs. 22-27. 
Hab. Between Shakotan and Chipoi ; in woods. 


196. (13.) Poa. 
293. (1.) P. annua, Linn. l. c. p. 68 ; Miyabe, l. ¢. 
Hab. Shakotan ; on road-sides. 


*294, (2.) P. spHonpyLopEs, Trin.in Bunge, Enum Pl. Chin. Bor. p.71 ; 
Franch. et Sav. Enum. Pl. Jap. ii. p. 175. 
Hab. Shakotan. 


*295. (3.) P. sTENANTHA, Jrin., var. LEPTOCOMA, Ledeb. Fl. Ross. iv. 
p. 373. 

Syn. : P. leptocoma, Trin. in Mém. Acad. St. Pétersb. sér. 6, i. (1831) p. 374. 

Hab. Shakotap. 


*296. (4.) P. cunisia, All. Auct. Fl. Pedem. p. 40; Ledeb. l. c. p. 874. 
Syn. : P. distichophylla, Gaud in Alpina, iii. (1808) p. 35. 
Hab. Shakotan. 


297. (5.) P. aLumaris, Trin. in Mém. Acad. Petersb. sér. 6, i. (1831) 
p. 379; Miyabe, l.c. p. 270; Yabe et Yendé, l. c. p. 175. 
Hab. Tokkari-Masuba. 


*197, (14.) Guycrrta. 
*298. G. aquatica, Wahlenb. Fl. Goth, p. 18. 
Syn.: G. spectabilis, Mert. et Koch, Deutsch]. FI. i. p- 586. 
Hab, Shakotan, between Shakotan and Chipoi ; in wet places. 
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198. (15.) Arropis. 


*299. A. KURILENSIS, Takeda, sp. nov. 

Culmus 20-35 em. altus, tenuis, 3-4-nodis, strictulus vel adscendens, seepe 
basi genieulatus, levissimus, rhizomate fibrogo estolonifere. Foliorum laminee 
omnes plane, 2-3 mm. late, vagina paulo breviora, tenues, levissime, 
acuminate, ligula rotundato-ovata fere 2 mm. longa integra. Panicula 
8-13 cm. longa, pallide colorata, laxa, rhachi levi, ramis mox patentibus 
vel deflexis 3—-5-nis pauciramulosis levibus. Spiculw pedicellate, 7-8 mm. 
longee, 4-6-floree. Glume steriles insequales, leves, margine hyaline, integre ; 
Im 2-25 mm. longa, subulata, acuta, uninervis, II“ 3-3°5 mm. longa, 
ovato-lanceolata, obtusiuscula, 3-nervis, nervis lateralibus brevioribus. Glwna 
fertilis 3-3°5 mm. longa, oblongo-ovata, apicem versus attenuata, acutiuscula, 
margine integra, 5-nervis, basi parce pilosa, ad nervos basin versus _pilosius- 
cula, ceterum levis. Palea glumam subsequans vel paulo brevior, bifida, in 
nervis scaberula. Anthera 1 mm. longa. Cariopsis 2 mm. longa, levis. 

Quoad staturam A. distantem similis, a qua glabritie, spiculis majoribus, 
~gluma fertili apicem versus angustata, nec rotundata nee fimbriata, 
palea breviore distinguitur. 


Hab. Mouth of the Poropet ; in marshy places near the sea. 


199. (16.) Festuca. 


300. (1.) F. ovina, Linn. Sp. Pl. p..73 ; Miyabe, in Mem. Boston Soc. Nat. 
Fist. iv. (1890) p. 271. 

Hab. Shakotan (sec. Miyabe). 

301. (2.) F. rusra, Linn. |. c. p. 74; Miyabe, l. c. 

Hab. Tokkari-Masuba ; near the sea. 


200. (17.) Hiymus. 


*302. (1.) E. panuricrs, Turez. in Bull. Soc. Nat. Mosc. 1838, p. 105, 
1867, p. 62 ; Ledeb. Fl. Ross. iv. p. 331; Hack. in Bull. Herb. Boiss. vii. 


(1899) p. 715. ) 
Syn. : LZ. sibiricus, Fr. Schmidt, 1. c. p. 198, nec Linn. 


Hab. Anama. 
303. (2.) HE. motxis, Trin. in Spreng. N. Entd. ii. p. 72. 


Hab. Shakotan, Anama; common on the beach. 


201. (18.) Sasa. 
*304. (1.) S. pantcuLaTA, Makino et Shibata, in Tokyo Bot. Mag. xv. 
(1901) p. 25. 


Hab. Shakotan, between Matakotan and Anama, Oiwake ; very common 


on hillsides. 


\ 
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*305. (2.) S. ntpponica, Makino et Shibata, 1. ¢. p. 24. 

Var. DEPAUPERATA, Takeda, var. nov. An species distincta ? 

Planta nana. Culmi usque ad 20 cm. alti, plus minus geniculati, graciles, 
clabri, seepius purpureo-colorati. Yolia plerumque 3 ad summum culmi 
ageregata ; lamina oblongo-lanceolata, 7-15 cm. longa, 2-3°5 cm. lata, 
acuminata, basi cuneato-rotundata, supra glabra vel raro parce pilosula, subtus 
pilosa, venulisutrinque 5-7-8, margine scabra, demum anguste albo-marginata ; 
vagina glabra, seepe purpurascens, juvenilis ad os fimbrigera ; ligula brevi 
coriacea.  Pedunculi culmos superantes, erecti, graciles, ad 50 cm. alti, 
vaginis glabris, purpurascentibus cum microphyllis. Inflorescentia ovata, 
5-6 em. longe, racemosa vel laxe paniculata, rhachi pubescente, ramis solitariis 
spiculas eequantibus vel iis paulo brevioribus gracillimis pubescentibus. 
Spicula 10-15 mm. longa, pauciflora, angusta, purpurascens. Gilumee steriles 
remote, minutissime, pubescentes. Gluma fertilis 7 mm. longa, acuminata. 
Palea glume fere zequilonga. 

Hab. Kompu-usu ; on hillsides. 


PTERIDOPHYTA. 


58. LYCOPODIACEA. 
202. Lycoropium. 


*306. (1.) L. cHIneNsE, Christ, in Nuov. Giorn. Bot. Ital. N. ser. iv. 
(1897) p. 101, tab. 3. fig. 4; Takeda, in Tékyd Bot. Mag. xxiii. (1909) 
p. 204, fig. 2. 

Syn. : L. Selago, Bong. Végét. de Sitcha, p. 175, pro parte. 
Selago, Fr. Schmidt, Reis. Amurl. Sachal. p. 204, non Linn. 
Selago, Christ, in Bull. Herb. Boiss. iv. (1896) p. 675, non 
Linn. 
L. Selago, Hanzawa, in Trans. Sapporo Nat. Hist. Soe. i. p. 135. 
L. Miyoshianum, Makino, in Tékyéd Bot. Mag. xii. (1898) p. 36. 
L. Selago var. Miyoshianum, Makino, 1. ¢. xvi. p. 199. 
L. tenuifolium, Herter, in Engl. Bot. Jahrb. xiii. (1909), Beibl. 
no. 98, pp. 31, 41. 
Hab. Summit of Shakotan-yama. 


E 
iy 


307. (2.) L. opscurum, Linn. Sp. Pl. p. 1102; Takeda, l. e. pizilt 
Syn.: 4. japonicum, Maxim. in Mél. Biol. vii. p- 341, neo Thunb. ; 
Miyabe, in Mem. Boston Soc. Nat, Hist, iv. (1890) p. 272. 


> 3 ? 
at 
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Forma FLABELLATUM, Takeda, in Tokyé Bot. Mag. xxiii. (1909) p. 212. 
Syn. : L. dendroidewm, Michx. Fl. Bor.-Am. ii. p. 282. 


Hab. Inemoshiri, between Matsugahama and the Poropet swamp. 


Forma sunipEroipEum, Takeda, l. ¢. p. 213. 
Syn. : L. juniperoideum, Sw. Syn. Fil. pp. 178, 401. 
Hab. Between Matsugahama and the Poropet swamp. 


308. (8.) L. chavarum, Linn. Sp. Pl. p. 1101; Takeda, 1. c. p..218. 
Syn.: L. japonicum, Thunb. Fl. Japon. p. 341. 


Hab. Shakotan-yama, near Notoro. 


59. SELAGINELLACEA. 


203. SELAGINELLA. 


309. S. HELVETICA, Link, Fil. Hort. Berol. p. 159 ; Takeda, l. c. p. 238. 
Hab. Shakotan, mouth of the Poropet ; in sandy or rocky places near 
the sea. 


60. EQUISETACE A. 


204. EQuIsETUM. 


310. (1.) E. arvense, Linn. l. ¢. p. 1061; Milde, Monogr. p. 218. 
Hab. Shakotan. 


*311. (2.) HE. PALUSTRE, Linn. 1. c.; Milde,'l. ¢: p. 323. 
Hab. Neighbourhood of Anama. 


312. (3.) E. avemare, Lznn. l.c.; Milde, l. ¢. p. 511. 
Hab. Shakotan, Anama. 


61. OPHIOGLOSSACE i, 


205. BorrycHIumM. 


313. B. Lunaria, Sw. in Schrad. Journ. Bot. 1800, 1. p. 110; Pranil, 
in Jahrb. des K. Bot. Gart. iti. p. 336; Miyabe, l. c. p. 273. 
Hab. Shakotan. 
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62. POLYPODIACE A. 
(Gen. 8, spp. 11.) 


206. (1.) Woopsta. 


314. W. poLysticHorpEs, Hat., «. NuDIuscULA, Hook. Gard. Ferns, sub 
tap. .o2: 


Hab. Shakotan, Anama, Inemoshiri; on rocks. 


*207. (2.) Marrnucoia. 


*315. M. Srruruiopreris, Todaro, Syn. Pl. Acot. Vasc. Silicia, p. 30; 
C. Christ. Ind. Fil. p. 420. 


Hab. In woods along the Ontanipet. 


208. (3.) Dryorreris. 
316. (1.) D. FRagrans, Schott, Gen. Fil. ad tab. 9; Takeda, Beitr. 
no. 75. 


Syn.: Aspidium fragrans, Sw. Syn. Fil. p. 51; Miyabe, in Mem. Boston 
Soc. Nat. Hist. iv. (1890) p. 274. 
Hab. Shakotan ; on rocks. 


317. (2.) D. pmartata, A. Gray, var. DELTOIDEA (Milde), Takeda, 1. c. 
no. 37. 


Syn.: Asplenium spinulosum, Miyabe, |. c. p. 275, nec Baker. 
Hab. Shakotan ; in woods. 


*318. (3.) D. Parcopreris, C. Christ, l. c. p. 284. 
Hab. Matsugahama ; in woods. 


*209. (4.) PoLysticHum. 


*319. P. Brauni, Fée, Gen. Fil. p. 52; Takeda, l. c. nor 36. 
Hab. Mouth of the Poropet ; in woods. 


210. (5.) ATHYRIUM. 


320. (1.) A. Fruix-ramina, Roth, in Rom. Mag. ii. 1. (1799) p. 106. 
Syn.: Asplenium Filia-femina, Bernh.; Miyabe, |. ec. 
Hab. Shakotan, mouth of the Poropet ; in woods. 


*321. (2.) A. preRoracHis, Christ, in Bull. Herb. Boiss. iv. (1896) 
p- 668. 


fab. In woods along the Ontanipet. 
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*211. (6.) ConloGRAMME. 


*322. OC. rRAXINEA, Diels, in’ Engl. u. Prantl, Pflanzenfam. i. 4, p. 262 5 
C.. Christ. tc. p: 185. 
Hab. In woods along the Ontanipet. 


*212. (7.) CRYPTOGRAMME. 
*323. C. crispa, R. Br.; C. Christ, l.c. p. 187; Makino, in Tokyo Bot. 
Mag. xix, (1905) p. 105. 
Hab. Shakotan-yama ; in rocky places. 


213. (8.) PrERIDIUM. 


394, P. aquininum, Kuhn, var. osmUNDACEUM, Christ, Farnkr. d. Erde, 


p. 54 (1900). 
Hab. Neighbourhood of Shakotan ; on hillsides, not common, 
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THE EVOLUTION OF THE INFLORESCENCE. Sy lil 


The Evolution of the Inflorescence. 
By J. Parxin, M.A., F.L.S., Trinity College, Cambridge *. 


(PLATE 18, and 9 Text-figures. ) 


[Read 18th December, 1913. ] 
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I. INTRODUCTION. 


Tue study of the Inflorescence from the evolutionary point of view has been 
strangely neglected. The treatment of this subject appears hardly as yet to 
have advanced beyond the limits of pure description. Botanical. text-books 
have been and are still in the main content with a formal treatment of the 
Inflorescence. In these the various types of flower-groupings are at the outset 
sharply divided into the two classes, racemose and cymose ; then follow con- 
cise descriptions of the various kinds contained in the two categories. No 
attempt is made to connect racemose with cymose inflorescences, nor to trace 
the evolution of flower-clusters from some simple arrangement, as is to be 
found in the solitary terminal, or even in the ‘single axillary flower. The 
account of the Inflorescence in one botanical text-book appears usually as a 
slavish copy of what occurs in an earlier work of a similar kind. The 
subject, in fact, is dealt with in a rather perfunctory fashion. 


* A brief exposition of most of the views expressed in this paper was given before the 
Botanical Section of the British Association at the Winnipeg Meeting (for Abstract see 
“The Annual Report,” 1909, p. 662). Since then the author has not seen reason to depart. 
essentially from any of the views there given. 
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Thus the study of flower-branching and arrangement, which at the best 
is perhaps not a particularly attractive subject, remains duller than it other- 
wise might be through this “cut and dried” manner of treatment. Hence 
an effort is here made to give these “dry bones” of descriptive. morphology 
“flesh,” or at any rate some semblance of “ flesh.” 

In this paper an attempt is made not only to connect together cymose and 
racemose types cf inflorescences, but also to trace all flower-groupings from 
one primitive source, viz. :—a leafy shoot bearing a solitary terminal flower. 
From such a shoot, simple cymose flower-clusters will be shown to arise 
first; and then from these, will be traced the evolution of racemose forms. 
The raceme or spike originating thus, is consequently by no means an early 
form of inflorescence, but one which has had a cymose ancestry. 

Even the solitary axillary flower is shown to be capable of derivation 
indirectly from the terminally borne flower. Thus is attempted the evolu- 
tionary connection of all flower-arrangements found in Angiosperms *. 

In this paper a new term is introduced for that kind of flower-cluster, the 
main axis of which continues to grow vegetatively after emitting the flowers. 
The name intercalary is proposed for this. And, finally, it is shown that such 
intercalated flower-clusters may give rise to what are here termed pseudo- 
terminal inflorescences, through the arresting of the vegetative continuation 
of the main axis. Such an inflorescence, in regard to the order in which the 
individual flowers composing it bloom, appears identical with a racemose 
cluster which has arisen froma cymose panicle. Hence it is pointed out that 
racemose inflorescences (racemes, spikes, umbels, etc.), may arise in two 
totally different ways, viz.:—from cymose groupings or from intercalary 
inflorescences. Reasons are given for regarding these two kinds of inflores- 
cences as distinct in origin and morphological value. The one, the inter- 
calary, has merely resulted from the segregation of separate flower-bearing 
shoots ; while the other, the cymose, has arisen by the production of some- 
thing essentially new in the history of the plant, namely, additional flowers 
alongside the originally solitary terminal flower. Most inflorescences 
probably belong to the latter category. The recognition, however, of the 
former type is looked upon as one of the novel features of this paper. 

Most of the evidence for the views thus briefly formulated, has been culled 
from an examination of fresh plants ; resort has been had to some extent 
to herbarium specimens ; but very little use has been made of systematic 
descriptions or drawings of plants. Descriptive remarks applicable to 
inflorescences or the way the flowers are borne, to be found in systematic and 


* It might be more correct to write here, “ Dicotyledons,” as this paper is almost wholly 
restricted to a consideration of the inflorescences of this group. The Monocotyledons in the 
author’s opinion are ai early ofshoot from the Dicotyledons, much modified, and so of less 
use in studying the evolution of flower-grouping. 
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other botanical works, are often of a vague character, so that little reliance 
can be placed upon them as to the true nature of the flower-arrangement. 
This may not be surprising. Without an evolutionary basis for the classifi- 
cation of the inflorescence, the connecting or intermediate forms, the ones of 
especial value in this paper, are apt to be the least clearly described. Hence 
a more complete understanding as to how flower-clusters have arisen, and as 
to how the various kinds have evolved one from another, would assist the 
systematist in the formulation of his descriptions ; and then these latter 
would convey to the morphologist, seeking data, clearness as to how the 
flowers are borne, and as to the order in which they bloom. 

As the author has, therefore, not thought fit to utilise to any extent 
information respecting the Inflorescence to be obtained from systematic 
descriptions of genera and species, the evidence brought forward in the 
succeeding pages may appear less complete than it otherwise might. If 
systematic descriptions could have been used, then the gaps in the study of 
the genera dealt with could have been readily filled. The examination in the 
~ fresh state of all the species known of a fairly large genus is a matter both 
of time and of difficulty. It seemed hardly desirable to postpone the publica- 
tion of the paper till this had been done for the various genera here con- 
sidered ; especially as the evidence has been drawn from examples widely 
scattered among the Dicotyledons, and does not depend solely on the 
investigation of one or two families. Also, at this stage it seemed fitting 
to elaborate a working hypothesis by the aid of which the subject can be 
further studied. 

Before closing this Introduction it may be well to draw attention to the 
following fact, which will be self-evident from a perusal of the main part of 
this paper, namely, that the evolution of inflorescences from solitary terminal 
flowers on the lines thus briefly indicated, has taken place independently in 
several families of Angiosperms. Though there may have been slight differ- 
ences in detail, yet in each case the evolution has advanced by essentially 
the same steps. 

N.B.—To avoid repetition in the explanations accompanying the diagram- 
matic text-figures, attention is called here to the fact that the individual 
flowers are represented by circles and the order of their expansion by 
numerals (1, 2, 3, etc.). 


II. Hisroricau. 


Before commencing a short review of the literature bearing on this paper, 
it may be well to explain clearly the meaning here attached to the term 


“ Inflorescence.” 
Linneeus * appears to have been responsible for the introduction of 


* Linneus, C., ‘Phil. Bot.’, Stockholmia, p. 112, 1751. ie 
2N2 
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the term, which literally means the time of flower-bearing. It was 
applied by the great Swedish naturalist to the arrangement of the flowers 
on the axis or axes. Asa Gray * proposed the term “ Anthotaxy,” to 
correspond with phyllotaxy, as preferable to that of “ Inflorescence $5. for 
denoting flower-arrangement. However, the latter has persisted and is 
now in constant use in Botany, so little advantage would be gained by 
discarding it for another. 

Inflorescence has often been defined as the mode of branching of the 
floral axis. Van Tieghem + implies as much, though he proceeds to write 
that the term is sometimes given a concrete meaning by applying it to the 
floral group itself. Bentham and Hooker t, in their ‘ British Flora,’ 
supply a comprehensive definition including both ideas. ‘The inflorescence 
of a plant is the arrangement of the flowering branches and of the flowers 
upon them. An inflorescence is a flowering branch or the flowering summit 
of a plant above the last stem leaves, with its branches, bracts and flowers.” 

It seems futile to quibble over the question whether inflorescence means the 
mode of floral branching or the flower-group itself, Custom has sanctioned 
the latter meaning. When we speak of the inflorescence of a plant we 
employ the word as a concrete noun and apply it to the flower-cluster itself. 
It is in this sense that the word is used in this paper. The mode of 
branching of the flower-bearing axes of the inflorescence becomes one line 
for study. The sequence in which the individual flowers open is another. 
The character of the internodes, such as their proportional length or their 
suppression, is a third. The origin of flower-clusters and the phylogenetic 
relationship between the various kinds, that is to say the evolution of the 
inflorescence, furnish a further line of investigation, embracing as it were 
all the others. 

Literature on the subject of the Evolution of the Inflorescence is indeed 
scanty. Hichler gave the lead in his ‘ Bliithendiagramme,’ 1875, to an 
evolutionary study of the inflorescence, but it has hardly at all been 
followed. 

To Linnzeus § we are indebted for the names of the common forms of 
flower-groupings such as cyme, raceme, spike, umbel, etc. 

Rebert Brown ||, that deep-sighted observer, who, though never voluminous 
in his writings, usually managed to alight upon something new and funda- 
mental, called attention to some genera of the Composite (Hehinops, Lagascea, 


* Gray, Asa, ‘ Structural Botany,’ 6th edit., London, p. 141, 1879. 

+ Tieghem, P. E. L. van, ‘Traité de Botanique, 2nd edit., p. 342, 1891. 

{, Bentham, G., ‘Handbook of the British Flora,’ 6th edit., by J. D. Hooker, 
1892, 

§ Linneus, C., Systema Nature, ed. 12, Tom. ii. Holmia, p. 16, 1767. 

| Brown, R., Trans. Linnean Soc., London, vol. xii. (1818) pp. 98-95, 


p. xxii, 


ae ee ae Ue TP 
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Ceesulia), in which the florets of the capitulam expanded in the reverse way, 
commencing to open from the centre outwards instead of from the periphery 
inwards, as is usual for this family. He deduced from this fact that the 
capitulum of these genera isin reality a compound one, composed of a number 
of single-flowered heads—a view now generally held. These inflorescences 
are referred to later in this paper, as being among the most evolved. 

Roeper *, eight years after, revived this view of Robert Brown and, partly 
from a consideration of it, divided inflorescences into two groups, according 
to the way in which the individual flowers successively expand. He named 
the two methods the centripetal and centrifugal respectively. The division 
of inflorescences into these two main groups has been generally accepted by 
botanists ever since. The terms racemose and cymose or indefinite and 
definite, are now more generally used than centripetal and centrifugal 
respectively. Though each pair of the foregoing terms signifies a different 
feature concerning the inflorescence ; yet, as a rule, in racemose (indefinite) 
inflorescences the flowers open centripetally (acropetally) and in cymose 

_ (definite) inflorescences centrifugally (basipetally). 

Guillard, in 1857, published a highly “ philosophic” paper entitled “ Idée 
générale de l’Inflorescence”” +. He first calls attention to the great neglect 
of the study of the Inflorescence. For three quarters of a century he writes 
that there has been no advance on the ideas of Linneus. This statement, 
though partly warranted, is a slight exaggeration in the light of the con- 
tributions of Robert Brown and Roeper just considered. Grillard’s paper 
is so full of fine terms and so-called laws that he seems to cloud rather than 
illuminate the subject. His ‘‘lois de progression et de recurrence” ap- 
parently fit the modes of development of racemose and cymose inflorescences 
respectively. 

Hichler {, as already pointed out, in his great work ‘ Bliithendiagramme,’ 
treats of the Inflorescence in a truly scientific manner. He shows that a 
sharp distinction between racemose and cymose inflorescences does not exist 
in nature, calling attention to the fact that some flower-clusters are a 
mixture of both. He also definitely states that the one type of inflorescence 
may pass into the other, but refrains from expressing which he considers the 
more primitive. 

Celakovsky §, in a paper published in 1893, discusses the nature of the 
panicle, showing that in its manner of flower-expansion, it can be partly 
centrifugal and partly centripetal. He distinguishes fourteen main forms 


* Roeper, J., Mél. bot. de Seringe, No. 5, p. 71, 1826. 

+ Guillard, A., Bull. Soc, Bot. France, iv. (1857) pp. 29-41. 

{ Eichler, ‘ Bliithendiagramme,’ pp. 83 & 34, 1875. 

§ Celakovsky, L. J,, “Gedanken iiber eine zeitgemasse Reform der Theorie der Bluten- 
stande,” Bot. Jahrb, f. System (Engler), xvi. (1893) p. 33. 
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of inflorescence and endeavours to connect them one with another, but he 
expresses no clear views as regards the general way in which the evolution 
of flower-clusters has taken place. 

An extensive memoir by Hy *, published in 1894, is mainly descriptive with 
little evolutionary bearing, but is from the point of view of classifying in- 
florescences of distinct value. He has, however, much to communicate about 
intermediate types of inflorescence (inflorescences de passage), and apparently 
would derive indefinite (racemose) from definite (cymose) inflorescences, 
since one of the sections of his paper is headed “ Passage de inflorescences 
definite 4 indefinite.” 

Arber ft, in 1899, confining himself to a consideration of indefinite inflores- 
cences, endeavours, by the application of his “ theory of internodes,” to upset 
current notions respecting the inter-relationship of the various forms of this 
kind of flower-grouping. -Instead of regarding the spike, umbel, capitulum 
ste., as derived from the raceme by internodal suppression—the view usually 
held—he puts forward the opposite idea, and would obtain, for example, the 
raceme from the spike and the umbel from the capitulum by means of inter- 
nodal elongation. Personally, I see no reason for departing from the 
prevailing view, except in so far that a spike may occasionally arise from a 
spicate cyme, this in its turn having come from a panicle. The same may 
also sometimes happen in the case of umbels and even heads. That is to say, 
the inflorescence has undergone internodal suppression before and not after 
it has become truly racemose. 

In HEngler’s ‘Syllabus der Pflanzenfamilien,’ 190771, a short section is 
devoted to the consideration of the Inflorescence. He writes that the racemose 
type cannot be placed higher than the cymose or vice versa, particularly as 
both permit themselves to be derived from a panicle. My reply to this would 
be that a panicle in its simplest form is nothing but a cyme, and in its more 
complicated form a transition to a true raceme. He also writes that inflores- 
cences which are phylogenetically the furthest advanced, are those which are 
so complicated as to resemble a hermaphrodite flower, e. g., those of many 
Araceze and Huphorbiaceze. With this I am in complete agreement. 

Church’s admirably conceived work, ‘Types of Floral Mechanism’ §, 
claims some attention here, as he has ventured, in his treatment of some of 
the genera selected for study, to deal with the inflorescence from an evolu- 
tionary standpoint. The views he expresses run directly counter to mine in 


* Hy, H. F., “ Les Inflorescence en Botanique Descriptive,” Rev. Gén. de Bot. vi. (1894) 
p. 385, 

y Arber, H. A. N., “ Relationships of the Indefinite Inflorescences,” Journ. Bot. xxxvii. 
(1899) p. 160. 

{ Engler, A., ‘Syllabus der Pflanzenfamilien, 5th edit., 1907. 

§ Church, A. H., ‘Types of Floral Mechanism,’ Oxford, 1908, pp. 10-13 & 182, 
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the two chief cases taken, viz., those of Helleborus and Pyrus. He regards a 
much branched and many fawered panicle as primitive and a less ivnicliow 
fewer flowered one as derived from it by reduction. For example, he (ooks 
upon the dense inflorescence of Pyrus Auc ruparta (the Mountain Ash) as the 

earliest type, and that of P. Cydonia (the Quince) with solitary terminal 
flowers as the latest, among the species dealt with in the genus Pyrus. Iam 
tempted here to apply the Euclidean phrase “reductio ad absurdum,” 
though quite aware that there may be cases where a singly borne flower has 
come from a cluster of many through reduction. 

Ewart *, in a small text-book published in 1907, incidentally refers to the 
relationship of racemose to cymose inflorescences, and considers that the 
former gave rise to the latter. His remarks are not without interest and 
bear reproducing here. 

** In any case it seems probable that all cymose inflorescences have been 
derived from racemose ones by a shortening of the main axis and a delay in 
the development of the lateral branches, to which the main power of growth 

_isat the same time transferred. The cymose inflorescence is certainly an 
advance upon the racemose type, for in the former new flowers continually 
appear on the exposed surface of the inflorescence while the fruits ripen 
securely buried among the older parts of the mass of branches.” Further, “if 
the growing point of a young raceme is destroyed, the power of producing 
flowers may be temporarily lost, whereas the destruction of the apex of a 
cyme, involves the loss of a single flower only, and the lateral axes continue 
their growth with even greater vigour than before.’ And again, speaking 
of the compound raceme or panicle, he writes: ‘‘ This is the most primitive 
type of inflorescence for it is really the modified upper region of the plant, 
whereas the simple raceme is more highly differentiated and has become 
simple by reduction.” 

Hence hidden away in an elementary primer, we have come across 
perhaps the most pronounced views yet expressed on the evolution of the 
inflorescence. Though dissenting from his views in general, yet I am in 
agreement with him in regarding the simple raceme as having come from 
the panicle by reduction, that is, by the loss of the tertiary floral axes. 

It is not the author’s intention to review here the whole of the literature 
dealing with the inflorescence, but only that part which has any bearing on 
the general evolution of flower-grouping. However, as it happens, there 
appear to be few additional papers other than those already alluded to, with the 
exception of those dealing with the morphological elucidation of the puzzling 
inflorescences of the Boraginacez and Solanacew. Of these memoirs, that of 


* Ewart, A. J., ‘First Stage Botany,’ 2nd Edit. [The Organized Science Series}, London 
1907, p. 127. 
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Miiller * of fairly recent date may be mentioned, as in it full reference is 
given to the former work on this branch of the subject. As this paper does 
not profess to extend to a detailed consideration of these peculiar inflores- 
cences, farther reference to this part of the literature becomes unnecessary. 


Ill. THe GENERAL CHARACTER AND BIOLOGICAL SIGNIFICANCE 
OF THE INFLORESCENCE. 


The main feature which distinguishes an inflorescence from a solitarily 
placed flower is that in the former there are several (two or more to be 
accurate) flowers clustered together without foliage leaves intervening, while 
in the latter there is only one. That is to say, inflorescences come to be 
formed by the production or segregation of flowers apart from the foliage. 

The lateral axes terminated by flowers—the usual components of an 
inflorescence—like ordinary vegetative shoots, are each borne in the axil of a 
leaf-structure, but this is no longer foliar in character; it is a much reduced 
organ with little or no assimilating tissue, termed the bract. The lateral 
(secondary) axis may also bear, besides its terminally placed flower, similar 
reduced leaf-structures—usually a pair in Dicotyledons—known as bracteoles. 
These may bear in their axils tertiary flower-shoots of a like nature, and in 
some inflorescences higher series still may be produced : thus the bracteole of 
one axis becomes the bract of the next and so on. 

In many inflorescences, usually ones few flowered and lax in habit, there is 
no sharp line between where the foliage leaves end and the bracts begin. 
There is a gradual diminution in the laminz of the leaves bearing flowers 
from below upwards, until in the last produced flowers the laminz have 
disappeared totally and the bract becomes a truly non-assimilating organ. 
Such inflorescences the author regards as having remained in a primitive 
stage. The degree of sharpness with which the inflorescence is marked off 
from the foliage, shows in a general way the amount of progress in its 
evolution. The capitulum of the Composite, the catkin of the Amentacez, to 
take two examples, represent advanced types of inflorescence, as the flower- 
cluster in each case is sharply marked off from the foliage. 

Three other prominent features showing advancement in the inflorescence 
may be mentioned here, viz.:—the suppression of internodes resulting in 
compact clusters, the abortion of bracts or bracteoles or both as in the 
Cruciferge, and the differentiation of the individual flowers into two or some- 
times three quite dissimilar kinds with definite arrangement of these, CG, 
many Composite, Huphorbia, Ficus, Arum, etc. Inflorescences of the last 
type may be looked upon as the highest phylogenetically. 

In the first paragraph of this section of the paper the words “ production ” 


* Muller, W., “ Beitrage zur Entwicklungsgeschichte der Inflorescenzen der Boragineen 
und Solaneen,” Flora, xciv, p. 385, 1904, 
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and “segregration”? were used in connection with the formation of 
inflorescences. These words were used expressly to infer that inflorescences 
could be formed in two fundamentally different ways, in respect to the 
separation of the individual flowers composing the cluster from the foliage 
leaves. Let us take a hypothetical tree or shrub which has groups of foliage 
shoots each axis of which is terminated by a single flower. That is to say, 
the plant has solitary terminal flowers, but the leafy shoots bearing flowers 
tend to arrange themselvesin groups. Such a group can hardly be considered 
an inflorescence, as the leaf-structures it contains are all foliar. Imagine the 
shortening of these shoots and the reduction of all the feliage leaves to bracts. 
The group of flowering shoots would now become an inflorescence. The 
author believes that flower-clusters have in several instances arisen by this 
method of segregation, e. g., intercalary inflorescences, already briefly referred 
to in the introduction and to be treated of more fully in a later section of 
this paper. 

But this does not seem to be the general way in which inflorescences have 

_evolved. There is reason to think that the majority of inflorescences have 
arisen in a different manner, not by the segregation of a number of 
solitarily borne flowers, but by the production de novo of lateral flowers 
alongside the terminal one. ‘The, initial stage in the evolution of a flower- 
cluster from a single terminal flower may have been induced by a super- 
abundance of reproductive material, more than the shoot could utilise in the 
formation of a single flower. One or more lateral flowers might thus be 
pushed out from the axils of the leaves below the terminal. Once this 
tendency for the production of laterals became fixed, then the increase in 
number of flowers composing the inflorescence might be considered to take 
place at the expense of the size and number of parts of the individual flower. 
An inflorescence of this type might thus be regarded as the equivalent of a 
single terminal flower. The facts suggesting this point of view will be dealt 
with in the next section treating of the “ solitary terminal flower.” 

Another point in the study of the Inflorescence, requiring some clearness 
in thought, is the recognition of an essential difference between floral and 
vegetative branching. Failure to grasp this leads to false comparisons and 
reasonings. In Angiosperms the racemose manner of branching of the 
vegetative shoot is the simpler and would appear to be the primitive. The 
main (plumular) axis continues growing indefinitely and the lateral shoots arise 
from it in the ascending order. Cymose vegetative branching is derived 
from it by the main axis ceasing to grow and by one or more of the upper 
lateral buds taking on, as it were, the function of the original main axis. If 
only one of these buds continues the growth in height or length of the plant, 
the so-called sympodial system of branching results, which is of common 
occurrence. ‘The apparently simple main axis of such a plant is really a 
sympodium of a number of axes of an ascending series. 
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But we cannot argue from the above supposed way in which vegetative 
branching has been evolved, that floral branching of the racemose type is the 
more primitive ; because the very fact of a terminal flower arising, leads to the 
main axis ceasing to grow. As long as an axis of a plant continués producing 
successive crops of foliage leaves, then provided that it branches, the branching 
will be racemose, but when reproductive leaves succeed to foliage leaves, 
then, in the case of Angiosperms, a flower will be formed. The axis thus 
ceases to grow further in length. If now the upper—the reproductive—part 
of this main axis branches to produce one or more lateral flowers, then the 
branching will be cymose. In facta simple form of cymose inflorescence 
will result. 

Thus on a priori grounds cymose branching of the reproductive part of a 
shoot would seem to be the earlier, even though the opposite would appear to 
be the case for the vegetative part. 

If, then, this supposed primitiveness of cymose floral branching can 
be substantiated on a posteriori evidence, then the mode of origin of 
racemose flower branching (racemose inflorescences) becomes a problem for 
investigation. 


The biological significance of the inflorescence calls for a few remarks. 
Many may consider that fowers have been clustered together to render them 
more conspicuous to insect visitors, on the principle that a number of 
individuals are more easily seen at a distance when grouped together than 
when scattered widely apart. This might hold if the individual flower 
continued the same size, when transferred as it were, from a solitary to a 
clustered position. A comparative study of the species of a genus suggests 
that, as the number of flowers in an inflorescence increases, the size diminishes 
—or, in other words, the complexity of an inflorescence is in an inverse ratio to 
the size of the individual flower. Then, again, ‘‘ flowering” trees and shrubs 
bearing inflorescences do not necessarily make a greater display than ones 
with solitarily borne flowers, e. g., Magnolias and Peonies when in bloom are 
quite as showy as Horse-chestnuts and Rhododendrons. .The largeness of 
the individual flower in the one case makes up for the cluster of flowers in the 
other. 

Another reason might be advanced for the evolution of the inflorescence. 
Pollination by insect visitors is facilitated by the grouping together of 
flowers into clusters. A bee, for example, could visit at a quicker rate a 
number of flowers clustered together than if they were scattered singly. 

The foregoing may be the reason for the evolution of inflorescences to some 
extent, but the chief advantage accruing to the plant, to my mind, in the 
substitution of inflorescences for solitary flowers, is to be sought for in the 
old adage, “ Do not put all your eggs into one basket.” A shoot has at its 
disposal a certain amount of reproductive material. It may expend all this 
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_in the production of a single flower of many parts. An injury to this flower 
may result in the total loss of seed production by this shoot. On the other 
hand, if it utilises this material in the formation of several flowers of fewer 
parts each, blooming successively as is the manner of inflorescences, the 
chances of an injury destroying the whole reproductive capacity of the shoot 
are minimised, as some of the flowers may escape and so set seed. The 
capability of the floral part of a shoot to branch, thus producing lateral 
flowers in addition to the terminal one, gives the plant an advantage. It 
lessens its risks. 

The above remarks may not apply to intercalary inflorescences. The 
bunching together of flowers in this type of grouping may, on the contrary, 
have been evolved to render the flowers more evident to insects or to 
facilitate their visits. This is suggested by the fact that the intercalary 
inflorescence seems to have arisen, not so much from the splitting up as it 
were of one flower into several, but rather from the massing together of a 
number of solitary flowers through the suppression of the intervening 
foliage and the shortening of the internodes. 


IV. THe Sonirary TERMINAL FLOWER, AND THE ORIGIN FROM IT OF 
THE SIMPLEST INFLORESCENCE—THE DICHASIUM. 


On general grounds it is reasonable to assume that flowers were originally 
borne in a solitary fashion, and that the clustering of them together without 
intervening foliage is a later development. Further, it would appear more 
likely that such solitary flowers were borne terminally to leafy shoots, rather 
than produced in an axillary manner. Assuming, then, that this is the 
primitive way in which flowers were borne, the question may be asked, 
Do plants still exist exhibiting this early mode of flower-kearing ? Solitary 
terminal flowers are not uncommon, but-we must be on our guard in assuming 
primitiveness in every case. Some may have arisen through the reduction 
of an inflorescence to a single flower. Hach must be judged on its own 
merits. However, as will be shown later, the most conspicuous examples of 
solitary terminal flowers occur in those families—e. y., the Magnoliacez, 
Ranunculacez, ete.—which on other grounds are now generally regarded as 
primitive. Reduction seems extremely unlikely here; at any rate, no 
evidence has been shown for it. 

At this stage of the paper it may not be without interest to compare briefly 
the manner in which the “ flowers” (strobili) are borne in the Gymnosrperms, 
both recent and extinct. In doing so, we may leave on one side the study of 
the Cordaitean-Coniferous group, as it is but remotely connected with the 
Angiospermous line of descent, and confine ourselves to the Bennittitean- 
Cycadalean plexus, from which it is now generally assumed that the Angio- 


sperms have sprung. 
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In the existing Cycads, all dicecious, the male and female sporophylls are 
each separately collected together into cones (stroboli), with one important 
exception, namely, the female sporophylls of the genus Cycas itself. These 
are borne loosely on the main axis. This continues to grow, afterwards, 
producing successions of scale leaves, foliage leaves, and female sporophylls. 
This peculiarity, if one may so call it, of Cycas is of great interest, and may 
be regarded as the retention of an archaic feature possessed by its Pterido- 
- spermous ancestors, in which the sporophylls were borne loosely and not 
compacted into cones. . 

The cones of Cycads are usually borne solitarily ; but occasionally they 
may occur in clusters on the apical part of the stem, e. g., frequently in the 
case of the male cones of Zamia, and also in both kinds of cones of 
Encephalartos *. When solitary, there seems little doubt but that the cone 
is in a terminal position ; a lateral bud near the apex then continues the 
vegetative growth, a sympodium being formed}. The cluster of cones 
borne laterally would appear to be a later development, and thus of no 
great evolutionary significance. 

The strobilus, the homologue of the Angiospermous flower, has then, when 
occurring singly, a terminal position in the Cycads ; at any rate, this would 
seem to be the primitive position. If one imagines a stem of Cycas, after it 
has emitted its first crop of female sporophylls, to cease further elongation, 
a terminal primitive strobilus (“ flower ”?) would result. Further vegetative 
growth would then be taken up by a lateral bud. It is a reasonable 
assumption to conclude that the male sporophylls of Cycas were originally 
borne in a similar fashion to the female ones. The cessation of the further 
growth of the main axis in times past has resulted in the production of 
a male cone or “flower.” Hence the ancestor of the Cycads might be 
looked upon as having unlimited monopodial growth, bearing on its main 
stem successive crops of foliage leaves and sporophylls—in fact, a tree-fern- 
like form with pteridospermous features. 

Taking into account the dicecious habit of the Cycads, and the form and 
arrangement of the female sporophylls of Cycas, it would seem that their 
cones must always have been monosporangiate. The unisexual nature of the 
strobilus cannot have arisen through reduction, but must have been due to 
the segregation of one kind of sporophyll into a cone from the Pterido- 
spermous condition. 

It must have been otherwise with the Bennittitean stock. In this group 
the stroboli contained, at least in many forms, both male and female 
sporophylls arranged in a definite manner the one to the other, viz. the 


* Pearson, H. H. W., “Notes on South African Cycads—I.,” Trans. 8. African Phil, 
Soc. xvi. (1906) p. 341. 
} Solms-Laubach, Graf zu, Bot. Zeit. xlviii. (1890) Delis 
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female sporophylls above the male. In this case it may be assumed that in 
the Pteridospermous ancestor a crop of male sporophylls was immediately 
followed by one of female sporophylls, without intervening foliage ; on the 
axis ceasing to lengthen, there would be formed a bisexual stvobilus of 
a special character, to which the name anthostrobilus * has been given, as it 
foreshadows the angiospermous hermaphrodite flower, in which the carpels 
are always situated above the stamens on the floral axis. 

This peculiarity in common is one of the facts, among several others, which 
make the origin of the Angiosperms from a stock near the Bennittitales 
distinctly plausible. Hence an examination of the manner in which the 
anthostrobilus of this group is borne becomes of interest. The best-known 
members of this fossil group, however, do not afford evidence for the 
primitiveness of the solitary terminal flower, since the strobili are borne 


in an axillary fashion. It may be suggested that Bennittites is much 


modified in its vegetative parts, and that its sessile strobili, occurring 
laterally on a short stout stem, have been derived from ones borne in a 
lax manner on slender stems. Williamsonia and the recently-described 
genus, Wieelandiella, are cases in point. They had comparatively thin 
branching stems, upon which the cones appeared in a terminal position. 


Hence it would seem highly probable that the cones of the Bennittitales 


were primitively borne terminally, and that the lateral position has arisen 
through a great change in vegetative habit. 

The Gnetales deserve a passing remark. Here the flowers or strobili, 
much reduced, are by no means solitary, but clustered together in complex 
inflorescences. Recent research f suggests, in addition to Angiospermous, 
Bennittitean affinities as well. The hypothetical group, the Hemiangio- 
sperms f, introduced to contain those supposed plants related to the 
Bennittitales from which the Angiosperms are imagined to have arisen, 
has been considered to include the Gnetales§. On this assumption, the 
Gnetales, in regard to their flower-clusters and to the reduction in the 
individual flower itself, coupled with diclinism, may be looked upon as 
bearing a somewhat similar connection to the Hemiangiosperms as the 
Amentaceous families do to the Angiosperms as a whole. They are, as 
it were, the Amentifere of the Hemiangiospermez, and their complicated 


* Arber & Parkin, “On the Origin of Angiosperms,” Journ, Linn, Soc., Bot. xxxviii. 
(1907) p. 37. 

+ Sykes, M. G., “The Anatomy and Morpbology of the Leaves and Inflorescences of 
Welwitschia mirabilis,” Phil. Trans. Roy. Soc. London, 1910; Thoday (Sykes) & Berridge, 
“The Anatomy and Morphology of the Inflorescences and Flowers of Ephedra,” Ann. Bot. 
xxvi. 1912, p. 958. 

+ Arber & Parkin, loc. cit. p. 62. 

§ Arber & Parkin, “The Relationship of the Angiosperms to the Gnetales,” Annals of 


Botany, xxii. (1908) p. 489. 
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inflorescences are just as derived as we believe those of the Amentacez 
to be. 

A review of the Cycadean Gymnosperms, past and present, appears, then, 
to help us little in understanding and tracing the evolution of Angiospermous 
flower-clusters. If the solitary terminal strobilus be primitive, then many 
Gymnospermous genera have departed widely from this condition ; but this 
is not surprising. Evolution tends to progress along the least specialised 
line, this remaining the most plastic. Side lines are continually being 
given off, which rapidly end blindly in the production of highly specialised 
forms, often foreshadowing features which will appear later in a higher 
group evolved, as it were, on the main line. Hence in some Gymnospermous 
side lines the strobili (flowers) may have become clustered together or 
relegated from a terminal to an axillary position, but the main line of 
descent has clung to the solitary terminal cone, from which ultimately the 
solitary terminal angiospermous flower has arisen ; and these, in their turn, 
become grouped together or placed in the axils of leaves, thus producing the 
many arrangements of inflorescence to be seen among Flowering Plants at 
the present time. 

The manner of evolution of the strobilus, and that of the anthostrobilus in 
particular, from the Pteridospermous mode of sporophyll grouping, would 
appear easier of comprehension on the assumption of the primitive nature of 
the solitary terminal strobilus, rather than on that of an axillary one or of a 
cluster. 

The evolutionary advancement of sporophyll segregation may be considered 
to have taken place in the following order :— 


(1) The production of a number of sporophylls on the main axis apart 
from the foliage. This may be considered to have occurred in the 
Pteridospermeee. 


(2) The formation of a strobilus through the main axis, after producing 
a number of sporophylls, ceasing to grow. This has occurred in 
the Cycads, with the exception of the female forms of the genus 
Cycas ; also in the Bennittitales with the formation of a special 
amphisporangiate cone, the anthostrobilus. 


(3) The next step is the formation of clusters of cones or flowers— 
inflorescences, in fact. Though such aggregates do occur in 
Gymnosperms, they reach their great development and diversity 


in the Angiosperms. 

(4) The latter group show a segregation of sporophylls of a still higher 
SN a 3 the compounding of inflorescences, e. g. in the 
Composite, notably the genus Lchinops. 


. 
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After this digression, let us now turn to the consideration of the solitary 
terminal flower in the Dicotyledons. Before doing so, it may be well to 
be clear as to the meaning here attached to the conception of a terminal 
flower. 

It has been stated that such flowers are extremely rare ; but the writer in 
question limits the definition to plants in which the plumular (seedling) axis 
ends in a flower. Kerner *, for example, so defines the terminal flower, 
declaring it to be a rare occurrence found in a few annuals, e. g. Papaver. 

In this paper the word “ terminal” is applied to a flower which is produced 
at the end of a leafy shvot, nu matter whether such a foliar shoot be the 
primary (plumular) axis or one formed later by branching. Both Van 
Tieghem + and Bentham ¢ allow this wider definition. 

When flowers are borne terminally and singly, then theoreticaily the 
plumular axis should eventually end in a flower. It may be prevented from 
doing so through the apex of the shoot becoming arrested in its growth 
before the plant is in a condition to flower. In this case the first bloom will 
“appear, not on the main axis, but on the top of a subordinate leafy shoot. 

Annuals may generally be considered to have sprung from perennials. 
The vegetative period becomes shortened, and the flowering thereby hastened. 
Hence, in such annuals which may be regarded as having sprung from 
perennials with solitary terminal flowers, it is not surprising to find the 
plumular axis ending in a flower. This may have occurred in the perennial 
ancestor, but would not be so obvious, as the first flower would be longer in 
appearing. 

In shrubs and trees of temperate regions, in which the production of 
flowers does not occnr at least during the first summer of the plant’s life, the 
upper immature part of the plumular axis will be killed by frost in the winter 
in those forms in which the shoots continue growing all the season ; the main 
stem the next season will then be continued by an axillary bud. An advance- 
ment on the above is shown in many temperate trees and shrubs by the 
plant itself arresting the shoot’s growth in the early summer and forming a 
bud in an apical position, which is destined to continue the main axis the 
following season. This bud may be a truly terminal, or a lateral one 
produced in the axil of the uppermost foliage-leaf—a common occurrence. 
If the former condition prevails till the flowering stage is reached, then in 
those trees and shrubs with solitary terminal flowers, the first flower will end 
the plumular axis. In the latter condition this can never occur, for the 


* Kerner, A., ‘The Natural History of Plants, London, ed. F. W. Oliver, vol. i, (1894) 


pp. 640-641. 
+ Tieghem, P. E. L. van, ‘Traité de Botanique,’ 2nd edit. 1891, p. 341. 
+ Bentham, ‘ Handbook of the British Flora,’ 6th edit., by J. D, Hooker, 1892, pp. xxii 
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growth of the plumular shoot is arrested before the flowering stage is 
attained. The first flower will then terminate a subordinate shoot, though it 
may appear as if it crowned the main primary stem on account of the 
formation of a sympodium. 

In herbaceous perennials of temperate climates (with solitary terminal 
flowers) which do not bloom during the first season of the plant’s activity, the 
earliest flower produced cannot terminate the plumular axis, for this will have 
died down completely at the end of the first season ; it must therefore be 
borne by a subordinate shoot. 

The earliest mode of flowering would seem, then, to be that in which the 
first flower produced terminated the primary (plumular) axis of the plant, 
and later flowers appeared at the ends of subordinate leafy axes. Among 
annuals, cases are not uncommon now. Unmistakable flowers terminal to the 
plumular axis have come to my notice in species of Nigella and of Papaver ; 
also in Adonis autumnalis, Saponaria calabrica, and Silene pendula. By 
further observation there is little doubt but that the list could be greatly 
extended. Shrubs, trees, and herbaceous perennials with solitary terminal 
flowers require close watching from the seedling stage onwards to see if the 
primary axis, barring accidental damage, eventually ends in a flower. 
Tropical plants would serve better for this study, as the growing tips of 
the shoots are not subjected to winter frosts. 

Turning now to solitary terminal flowers in the wider sense, instances are 
numerous, and particularly so in those families which are now generally 
recognised as containing a large number of primitive features in their floral 
parts, e. g., Magnoliacez, Calycanthaceze, Ranunculaces, Papaveracez, and 
Rosaceze. These families are not only interesting in affording examples of 
forms with solitary terminal flowers, but also in revealing how the simplest 
flower-cluster—the dichasium—arises from the single apically-borne flower. 
It will be expedient, then, to treat of the origin of the simple dichasium, 
along with the detailed study of some of the genera containing examples of 
the solitary terminal flower. 


MAGNOLIACES. 


Magnolia.—This interesting genus is especially characterised by its large 
solitary terminal flowers. As regards the number of foliage leaves on the 
flower-bearing shoot, the species examined by the author permit themselves 
to be arranged roughly into three groups :— 


(1) Several foliage leaves on the flowering shoot. The flower expands 
after the foliage is mature. Hvergreen and summer-flowering 
species. M. grandiflora and probably M. Delavayt, judging from 
figures and descriptions. 


a 
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(2) One or two foliage leaves, which mature after the flower. Spring 
bloomers. Deciduous. MW. Yulan, M. parviflora, M. stellata. 

(3) No foliage leaves on the short flower-bearing shoot. M. obovata, 
M. glauca. 


2 


As regards the relative primitiveness of the above four modes, there would 
seem to be little doubt but that the first represents the least-evolved flowering 
shoot. From it the second has arisen through the tendency to differentiate 
the flower-bearing shoots from the purely vegetative ones, induced probably 
by hastening the time of flowering and by the adoption of the deciduous 
habit. The third mode follows on as a more extreme case of the second. 

As far as the writer is aware, axillary flowers do not occur in Magnolia, 
but they become the rule for the closely allied genus Michelia. In a later 
section of this paper it will be shown how such axillary flowers can be 
‘derived from solitary terminal ones. 

Liriodendron Tulipifera bears its flowers in a similar fashion to Magnolia 


_.grandiflora. It is, however, not evergreen but deciduous. 


Ilicium, Schizandra, and Kadsura have axillary flowers, while Drimys 
possesses an inflorescence of the intercalary type, to be treated of later. 

Zygogynum, a monotype of New Caledonia, is interesting in having a 
solitary terminal flower ; otherwise it is related to Drimys. 

Hence in the family Magnoliaceze we meet with solitary terminal flowers 
in Magnolia, Liriodendron, and Zygogynum ; with solitary axillary flowers in 
Michelia, Illicium, Schizandra, and Kadsura; and with intercalary inflor- 
escences in Drimys. No examples have come to my notice of the simple 
dichasinm arising from the solitary terminal flower. On turning, however, 
to the somewhat allied family, the Calycanthacez, this is to be seen. 


CALYCANTHACEA, 


Calycanthus.—In two species examined of this genus, viz. C. floridus and 
C. occidentalis, the flowers are usually borne single and terminal to short 
leafy shoots (fig. 1, A). 

In the case of C. occidentalis lateral floral shoots are produced sometimes 
from the axils of the uppermost pair of foliage leaves, the three flowers (the 
terminal and the two laterals) thus forming a simple dichasial cyme (fig. 1, B). 
The terminal flower blooms first, and the laterals expand later. These 
secondary floral shoots produce, as a rule, only a pair of foliar organs, which 
may be reduced to bracts. In one instance a tertiary flower-bud was noticed 
in the axil of one of these bracts, thus revealing a tendency towards the 
branching dichasium so common in early forms of inflorescence. 

Calycanthus floridus sometimes shows a variation in the mode of bearing its 
flowers. Instead of the uppermost pair of shoots on a main branch ending in 
flowers, these continue vegetatively, and the flowers appear on short lateral 
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shoots lower down the branch (fig. 1, C). Each bears only a pair of foliage 
leaves before the apical flower. This is an interesting case of the tendency to 
transfer the flowering to the lower or lateral shoots, reserving the upper or 
main shoots for vegetative expansion. 

Chimonanthus fragrans.—The less usual mode of flowering in, Calycanthus 
floridus, just described, suggests the way in which the manner of flower- 
bearing shown in this monotypic genus may have arisen, This deciduous 


A. Shoot of Calycanthus, bearing solitary terminal flower. 

B. Shoot of C. occidentalis, bearing a simple inflorescence of three flowers. 
t, bud of a tertiary floral axis. 

C, Main branch of C. floridus, bearing several short subordinate leafy shoots 
ending in solitary flowers, and above a pair of vegetative shoots. 

D. Flowering branch of Chimonanthus, showing sessile single flowers without 
foliage and ending above in a pair of vegetative buds. 


shrub produces its flowers before the leaves. They are borne in sessile 
fashion and singly in the axils of last summer’s foliage leaves ; that is, they 
appear just above the leaf-scars on the previous year’s shoot (fig. 1, D). Hach 
flower has below its perianth a number of bracts, but no foliage leaves are 
produced on this short axis. The flower then is really axillary, except that it 
appears after the foliage leaf subtending the axil has fallen. In fig. 1, C, 
imagine the floral shoots to be divested of their foliage leaves, the internodes 
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suppressed, and the flowering to take place early in the year before the 
foliage appears: a condition resembling Chimonanthus would then ensue. 


Calycanthus may be regarded as resembling closely the ancestor ‘of 
Chimonanthus. 


A. Shoot of Peonia Moutan ending in a solitary terminal flower. 0. Buds in 
axils of lower foliage leaves, which will produce shoots the following 
year. The part above the uppermost bud depicted will die away. 
r. Remains of the upper part of the previous year’s flowering shoot. 

B. Shoot of Peonia officinalis ending in a solitary terminal flower. 

C. Shoot of Peonia albiflora ending in a group of four flowers. (A simple 
form of inflorescence. ) 


g. Ground-level. 66. Buds in axils of basal scale-leaves, the whole or 
the shoot above dying down at the end of the summer. 


RANUNCULAOEA. 


Peonia.—tThis is a distinctly interesting genus for observing the initial 
stage in the evolution of an inflorescence. All the species except four 
Hlase i Z , oy ie : , 

(P. albiflora, P.-dutea, P. anomala, P. Vertchu) appear to ae solitary 
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erminal flowers (fig. 2, A & B). These latter may have, besides the terminal 
flower, two or three lateral ones, the whole thus forming a rudimentary 
inflorescence (fig. 2, C). 

In P. Moutan, the only arborescent member of the genus, the flowering 
shoot possesses several foliage leaves. The lower ones only produce buds in 
their axils (fig. 2, A). As winter approaches, the shoot dies back as far as 
the uppermost foliage leaf, which bears a bud in its axil. In the following 
spring these buds, produced in the axils of the lower foliage leaves, lengthen 
as shoots, most of them ending in solitary flowers. 

Turning to the herbaceous species—e. g., the common P. officinalis,—the 
leafy shoots which appear above ground in the spring each produce first a 
number of foliage leaves, and then the solitary terminal flower. No buds 
occur in the axils of these leaves (fig. 2, B). The whole dies down in the 
autumn. Next season’s aerial growth is produced from buds in the axils of 
the basal scale-leaves. The foliar shoot, then, of the herbaceous Peony 
would appear to be equivalent only to the upper part of the shoot of 
P. Moutan. The lower foliage leaves of the latter—the ones producing 
buds in their axils—may be regarded as reduced to basal scale-leaves in the 
former. 

The Tree Peony may be considered the older representative of the genus. 
The herbaceous forms of Pwonia have probably been derived from the 
arborescent type * through, as it were, downward compression, whereby 
the vegetative branching takes place wholly at or below the ground-level. 

Let us now examine the features of the floral part of the shoot in those 
few species of Pwonia which bear more than one flower. P. albiflora will 
serve for our study, its associates resembling it closely in this respect. Its 
vegetative features are similar to those which have been described for 
P. officinalis, but all the foliar axils on a shoot are not always barren of 
buds. Two, three, or four of the upper ones may produce buds, which 
lengthen into lateral floral shoots, each bearing an apical flower, which 
blooms after the terminal one of the main shoot. These secondary floral 
shoots bear each a pair of reduced leaves (fig. 2, C). 

It is hardly to be disputed that P. Moutan and P. officinalis represent an 
earlier mode of flowering than that of P. albiflora and its associates. In the 
former there are no signs of buds in the axils of the upper foliage leaves. If 
the single terminal flower had arisen through reduction, then arrested buds 
might be expected to occur in these axils, or some other vestigial structure 
to be present suggesting former flowers. The production of flower-buds in 
the upper part of the shoot of P. albiflora and its allies may therefore be 
regarded as a new feature in the genus—in fact, the initial ‘stage towards 
the formation of a distinct inflorescence. These buds are a new addition— 
organs, in fact, arising de novo. The reproductive material, which in the 


* That the arborescent habit has in general preceded the herbaceous in the course of 
evolution, is a view the writer has held for some time, 
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other species is expended in the shaping of a single flower for each shoot, is 
here split up, as it were, and utilised for the formation of three or more 
flowers. 

Trollius, Nigella, and Adonis.—These three herbaceous genera may be 
grouped together in regard to the manner in which their flowers are 
borne. In each case the lateral floral shoots, when produced, bear usually 
more than two leaf-structures. The number is somewhat indefinite, and 
their size (foliaceous character) decreases from below upwards, which is 
usually the case in feebly defined inflorescences. Foliage leaves and bracts 
hence merge into one another. 

Another feature these three genera have in common is that the secondary 
floral shoots do not arise from the uppermost leaves of the main axis; the 
three top axils remain barren as a rule. 

In Trollius europwus the floral branching is feeble and not carried beyond 
the secondary degree. The commonest case consists of the terminal flower 
and two or three laterals. Trollius would appear to have just departed from 
the condition of the solitary terminal flower. 

Adonis autumnale carries the floral branching a degree or two farther by 
producing, besides more secondary branches, tertiary floral shoots to some 
extent. 

Nigella—a genus wholly composed of annuals ; the floral branching is still 
greater, shoots to the fourth degree being produced. 

It is interesting to note that in Adonis autumnalis and all species of 
Nigella, being annuals, the plumular axis must, barring accidents, end in 
a flower. This is invariably the first one to open. 

Ranunculus.—In this, the representative genus of the family, a more 
definite type of the lax dichasial inflorescence has been evolved than in the 
foregoing. Ranunculus acris and FR. aconitifolius afford good examples of 
repeated dichasial branching, floral shoots to the fifth degree being often 
produced. Of secondary shoots, however, more than two—three to six, 
in fact, are formed. Afterwards the branching is strictly dichasial, each 
shoot being composed of the terminal flower and a pair of bracteoles. 

Unlike Trollius, Adonis, and Nigella, the uppermost leaves (bracts) of 
Ranunculus produce from their axils secondary flower shoots. 

Helleborus.—Solitary terminal flowers recognised as primitive can hardly 
be said to exist in this genus, but some species come very near to possessing 
them. ‘Three main types of flower-arrangement can be recognised in the 
genus :— 

A. Inflorescence feebly differentiated, very lax and of few flowers. The 
majority of the species, e.g., H. viridis (fig. 3, A), H. orientalis. 

B. Flowers solitary or in pairs: H. niger (fig. 3, B). 

C. Inflorescence more defined, panicled, and of many flowers : 


H., fetidus (fig. 3, C), A. lividus. 
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A. Flowering shoot (inflorescence) of Helleborus viridis, a leafy trichasium with some 
tertiary floral branching. 

B. Flowering shoot (inflorescence) of Helleborus niger, consisting merely of terminal and 
one laterai flower; no foliage, only bracts. gy. Ground-level. 

C. Inflorescence of Helleborus fetidus, a pleiochasium with di- and trichasial branching 
Note non-foliar character of the bracts, 
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Church, in his treatment of the genus *, regards type ©, that of HZ. fwtidus, 
as the most primitive, then A as intermediate, and finally B as the most 
evolved, basing his ideas on the progressive reduction in the number of 
flowers. This view does not wholly commend itself to me, for the following 
reasons. In type A the bracts are very foliaceous, making the inflorescence 
ill defined. In the other two types the bracts are more reduced and the 
flower or flower-clusters more sharply marked off from the foliage. The 
flower-arrangement in a species like H. viridis appears to me as perhaps 
the least evolved in the genus. It has, besides the terminal flower, two or 
three laterals ; tertiary floral branching takes place, to some extent, as well. 
The bracts are very leaf-like. Forms like H. torquatus, hort., and FZ. cyclo- 
phyllus may be still more primitive, as they produce only two secondary floral 
axes and no tertiary ones; or they may represent the first stage in reduction 
towards H. niger, for I regard the solitary or twin flowers in this latter 
species as due to reduction from a three-flower cluster, and so far am in 
agreement with Dr. Church. The non-foliaceous bracts in H. niger and 
the character of the second flower when present, suggest some reduction 
rather than primitiveness. 

In type A, the viridis-group of species, the true foliage leaves are all 
radical. The shoot which appears above the ground may then be regarded 
as the inflorescence, the bracts of which still largely retain the form and 
colour of foliage leaves. “In H. niger the geophytic condition is still more 
accentuated. The inflorescence is much less elevated and the bracts have 
wholly lost their foliar character. 

The habit of /. fwtidus and its allies is quite different. These plants 
are caulescent—in fact, dwarf evergreen shrubs. The foliage leaves are 
wholly ecauline. These species, exhibiting arborescence, have probably 
retained the more primitive vegetative habit of the genus, the geophytic 
condition in the other members of the genus being derived from it 
(cf. Pwonta Moutan with the other species of the genus). But in regard 
to the inflorescence of H. fwtidus, this would seem to be a considerable 
advancement on a form like that shown by HZ. viridis. 

An inflorescence like that of H. fwtidus can be derived from one re- 
sembling H. viridis by increasing the number of secondary floral branches, 
by continuing the branching of these latter to a higher degree, and by 
reducing the foliaceous character of the bracts. The inflorescence of 
H. feetidws may have nine lateral axes, and the branching may be carried 
to the fifth degree. The lower secondary axes branch trichasially and the 
upper dichasially. The higher branching in both cases is dichasial, each 
axis bearing a couple of bracteoles. The terminal flower of the main axis 
is the first to expand, then it was noticed that the end flower of the 


* Church, A. H., ‘Types of Floral Mechanism,’ Oxford, 1908, pp. 10-18, 
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fifth secondary axis was the next to open. The expansion is then continued 
from this point somewhat acropetalously and basipetalously simultaneously. 

Before dismissing the family Ranunculacez, the genus Anemone calls for 
some remarks. 

Anemone.—At first sight one might be inclined to consider this genus as 
affording examples of the primitive solitary terminal flower. Many species 
bear their flowers singly, but when this is the case the plant possesses the 
geophytic habit, and when the latter occurs one has to be on one’s guard, 
as geophytes have undergone in their evolution much compression in their 
vegetative features, and this may have taken place part passu with a 
reduction in the number of flowers composing the original inflorescence. 
This will be more likely to have happened in those instances in which the 
immediate ancestors of the geophytes had loose ill-defined flower-groupings. 
The genus Anemone appears to be a case in point. Then the involucre— 
a special feature of this genus—is most modified in the single flowered 
species, which would hardly be the case if such forms were primitive with 
respect to their solitary flowers. 

A species like A. japonica affords a convenient starting-point for the 
evolutionary study of the mode of flower-bearing in the genus. 

A. japonica.—The foliage leaves proper are radical. The whole of the 
upright aerial shoot may be considered an inflorescence of a very lax 
ill-defined kind. The main axis terminates in a flower which is the first 
to bloom, and bears three leaves, little removed in character from the 
foliage leaves. These foliar organs practically form a whorl and make, 
in fact, the involucre—a marked feature of the genus. It is easy, however, 
to see that the three leaves composing the involucre really proceed from the 
stem at different levels; in fact, there is littl doubt that the involucre is 
formed by the suppression of two internodes, and that originally the leaves 
were borne in a scattered manner, as they are on the main axis of the 
inflorescence of Ranunculus. 

From the axil of each of these involucral leaves proceeds a secondary 
floral shoot similar to the main axis, except that it bears only two leaf- 
structures. I’rom these, tertiary shoots are produced of a like character, 
and the branching may be continued to some extent to even a higher degree. 
It is to be noted that the secondary floral shoots do not bloom simultaneously 
but in acropetalous order, and their branching likewise develops similarly ; 
consequently the lowest secondary shoot produces most flowers or flower- 
buds in the season. 

Similar inflorescences occur in Anemone caroliniana, A. cylindrica, 
A. baldensis, and A. pennsylvanica, with this difference that the branching 
is not carried so far. 

In A. nareissiflora a number (five is very usual) of flowers proceed from 
the many-leaved involuere—the whole forming a false umbel—the so-called 
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simple cyme. The flowers or flower-buds exceed by one the number of 
leaves in the involucre; that is to say, the inflorescence consists of a 
terminal flower—the first to bloom—and lateral flowers, each proceeding 
from the axil of one of the involucral leaves. 

This inflorescence is somewhat intermediate between the foregoing and 
the single-flowered forms of Anemone, but at the same time it is somewhat 
specialised and apart. 

In A. ranunculoides the last step but one to the complete reduction of the 
inflorescence to a single flower is reached. This species, besides the terminai 
flower, sometimes produces a lateral one with a pair of bracteoles, and so is 
twin-flowered. 

The Pulsatilla section of the genus (A. Pulsatilla, A. vernalis, etc.) is 
probably the most evolved ; besides having solitary flowers, the involucre 
is much modified, being close up to the flower, thus resembling a calyx. 
The involucre of A. Hepatica is still more calyx-like, but this species, as 
regards its flower-arrangement, is quite apart, and probably there is some 
warrant for keeping it as a separate genus, as was done by earlier systematists. 


PAPAVERACEA. 


This is a distinctly useful family for showing the gradual progression from 
solitary terminal flowers to racemose inflorescences. This natural order is 
mostly composed of herbs. A few species have retained a shrubby habit. 
Marked arborescent forms are absent. 

The monotypic shrubby genus, Dendromecon, has solitary terminal flowers, 
suggesting that the progenitors of this very natural family bore their flowers 
in a similar fashion and had an arborescent habit. 

Three other monotypic herbaceous genera, Romneya, Hunnemanma, and 
Sanguinaria, have solitary flowers, which are probably primitively terminal. 

Papaver.—In this large genus the initial stage in the building of flower- 
clusters can be followed. 

Papaver orientale and P. bracteatum are species with solitary terminal 
flowers. The cauline foliage leaves, 5-7 in number, have no buds in 
their axils. The leafy shoot which arises from the perennial rootstock, 
and which ends in a single large flower, is thus comparable to that of the 
herbaceous Peony (Ponia officinalis and allies, see p. 530). 

Papaver Rheas, the common poppy of the British Isles, and P. somni- 
ferum, the opium poppy, both annuals, produce, besides the flower terminal 
to the main (plumular) axis, several subordinate shoots ending in flowers. 
The branching may be carried to the fifth degree, at least in P. Rheas 
(cf. Ranunculus acris, p. 531). The inflorescence, however, is ill-defined, 
being very lax, and the foliar organs largely retaining their foliaceous 
character. Papaver strictum shows some advance on the above. Besides 
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the terminal flower, which blooms first, six to nine laterals are produced 
ending in flowers. The upper secondary axes are devoid of bracteoles ; the 
lower ones possess them and flower-buds in their axils as well. 

Papaver pilosum and P. spicatum have their flower-clusters still more 
defined and compact. 

Meconopsis, the next largest genus to Papaver, shows in its species a 
somewhat similar evolution of a fairly definite inflorescence from the solitary 
terminal flower, or from a condition once removed from this. 


RosacEZz&. 


This large family is probably one of the more primitive or, at any rate, one 
showing primitive features, among the higher Polypetale. Well-defined 
inflorescences are not very common; and where dense ones occur, they 
can often be connected in the same or in an allied genus with simpler, more 
diffuse types of flower-clusters, and sometimes even traced back to the 
solitary terminal flower. 

In the first place, we may turn our attention to three nearly related genera, 
Kerria, Ehodotypos, and Neviusia, which stand somewhat apart in the family 
and which probably are among the more primitive members. These genera 
are monotypic; two confined to the Chino-Japanese region and one to 
Atlantic North America, a not unusual discontinuous geographical dis- 
tribution for old and waning types, e.g., Liriodendron, Calycanthacee, 
Hydrastis. 

Kerria japonica.—The form with double flowers is commonly grown in 
our gardens, and my observations have been made on this. It has usually 
solitary terminal flowers. Sometimes these are situated at the ends of very 
long- leafy shoots. As many as thirty foliage leaves have been counted on 
such a shoot terminated by a solitary flower. These long shoots arise from 
the base of the plant ; commencing in the spring, they continue to grow 
all the summer, and end their growth with a flower in the early autumn. 
Occasionally two or three lateral flowers appear alongside the terminal one ; 
these arise from the uppermost leaf axils and each pedicel bears two 
bracteoles. Thus a feeble attempt at an inflorescence. 

Besides this late summer or early autumn flowering, a much greater mass 
of bloom is produced in the late spring or early summer. These flowers 
appear in solitary fashion at the end of short leafy shoots which arise from 
the axils of the leaves (now fallen) on the long basal shoots produced the 
previous summer. ‘The foliage leaves on these short lateral flower-hearing 
shoots number three to four, sometimes six to seven. The uppermost leaf is 
often much reduced in size. 

This plant would seem to be tending towards being a spring or early 
summer bloomer only. The production of solitary flowers at the ends of the 
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long summer shoots may be looked upon as a surviving habit of a former 
state, when the plant was a somewhat continuous flowerer and a dweller in a 
warmer climate. 

Rhodotypos kerricides bears its solitary flowers somewhat similarly to the 
foregoing genus. 

Neviusia alabamensis has a simple form of inflorescence composed of a 
terminal flower the first to bloom and a few lateral flowers, each borné in 
the axil of a foliage leaf. The pedicels bear no bracteoles. 

It is interesting to note that in this genus an inflorescence is associated 
with an apetalous flower. The other two genera have marked corollas and 
solitary flowers. 

Rubus.—The gradual evolution of somewhat dense cymose inflorescences 
from the solitary terminal flower can be followed in this genus. 

Large solitary terminal flowers have been noted in R. deliciosus, a shrubby 
species. On the flowering shoot full-sized foliage leaves occur right up to 
where the long flower-stalk commences. In this instance there would seem 
to be no grounds for supposing that the single flower is a reduced 
inflorescence. In fact, the lack of bracts suggests strongly that this 
solitary terminal flower is primitive. 

Rubus palmatus has its flowers either terminal and solitary, or disposed in 
a simple dichasium, with a pair of bracteoles to each of the two lateral floral 
shoots. 

Rubus phenicolasius has a terminal flower and three laterals, and each of 
these branches dichasially producing tertiary flowers. 

The lax inflorescence of &. odoratus branches still further, producing 
flowers to the fourth degree. 

Finally, R. fruticosus, the common bramble of the British Isles, has a 
more compact and floriferous inflorescence. Several lateral floral shoots are 
emitted, six or seven are common; these branch somewhat dichasially. 
The terminal flower is the first to bloom. 

Rosa.—The gradual building up of a branched cymose inflorescence from 
the solitary terminal flower can be traced in this genus. 

Rosa spinosissima of our western coasts has solitary flowers terminating 
short leafy shoots. The leaf next to the flower retains its foliaceous character 
and is hardly reduced in size, thus comparable to Rubus deliciosus in the 
preceding genus. Kosa altaica, KR. sericea, R. Hugons, ete., bear their 
flowers similarly. 

Several species have been noted which may produce a cluster of three or 
four flowers or only the terminal one. 2. canina, the common rose of our 
hedgerows, is a case in point. Sometimes the shoot ends in a solitary flower 
with the uppermost leaf foliaceous. More frequently lateral floral shoots 
are emitted from the axils of the two upper leaves, which are reduced in 
size, the upper one being merely a stipular bract. The secondary shoots 
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each terminates in a flower and bears a pair of bracvteoles, which may have 
buds in their axils, thus showing a tendency to branch further. 

Rosa indica is an example of a more branched inflorescence, leading to the 
many flowered, copiously branched, somewhat compact clusters'to be found 
in R. sempervirens, R. multiflora, etc. 

Pyrus.—This is the last genus to be taken for the purpose of illustrating 
the origin of an inflorescence from the solitary terminal flower. 

Pyrus Oydonia (the Quince) and P. germanica (the Medlar) supply 
instances of species with solitary terminal flowers. There are no reduced 
leaf-structures below the flower, the leaves remaining foliaceous right up to 
the flower-stalk. 

From such species with solitary flowers, we can pass through ones like 
P. japonica and P. Malus with few-flowered unbranched cymes to forms 
like P. Aucuparia with many-flowered, branched cymose inflorescences. 


V. Tue Hvouutrion or RAcEMOSE INFLORESCENCES FROM THE 
PLEIOCHASIUM OR PANICLE. 


In the preceding section of this paper it has been shown that the earliest 
form of flower-cluster is the di- (or tri-)chasium, a very simple cymose 
inflorescence, consisting of the terminal flower, which is the first to bloom, 
and of two (or three) lateral flowers. These latter terminate secondary axes 
which are borne in the axils of leaves (either foliar or bract-like in form), 
situated on the main axis just below the terminal flower. These secondary 
floral shoots bear, as a rule, a pair of reduced leaf-structures (bracteoles), 
which often produce in their axils tertiary flower-buds. 

One common way of advancement from the above simple cluster consists 
in augmenting the number of secondary floral axes beyond three. The 
inflorescence then becomes a pleiochasium or multiparous cyme, with di- 
chasial subordinate branching, as each secondary floral shoot usually branches 
so, producing tertiary flowers to some extent. Inflorescences of this type, 
when of a lax habit (long internodes), have often had applied to them the 
term panicle. Inthe genus Helleborus already studied (p. 533), Hl. fotidus 
affords an example of a species with a panicle of this nature. Though it 
is many-flowered, yet the terminal flower of its main axis is the first to 
bloom. This genus does not allow us to continue further the study of the 
inflorescence along this line, as this is the furthest advancement to which 
apparently the genus has attained. 

Two other genera, however, viz. Delphinium and Aconitum of the same 
family, the Ranunculacez, afford some scope for tracing the manner of 
transition from the cymose to the racemose type of inflorescence. It is 
interesting to note here that these two genera not only have the most evolved 
inflorescences in the family, but also the highest, most specialised, flowers. 


_—— 
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The main points noted in the passage from cymose to racemose inflor- 
escences in these genera are as follows :— 

The number of lateral floral shoots increase, so that the main terminal 
flower no longer blooms first. The flowers then tend to open in acropetalous 
succession from the commencement. The next step comes about through the 
flower-buds of the uppermost part of the inflorescence never expanding; this 
part, in fact, becomes arrested in its developmentand finally aborts, leaving a 
mere filament or protuberance in its place. In this way the original terminal 
flower disappears. The inflorescence is now racemose. 

Below, a few details are given regarding species exemplifying the above 
points. A more extended study of these two genera would probably reveal 
a greater number of examples of inflorescences between the pleiochasium 
and the true raceme or spike. 

Delphinium cashmerianum has a quite lax, somewhat foliaceous, few-flowered 
inflorescence (a pleiochasium, in fact, with four secondary floral axes), the 


_ terminal flower of which is the first to bloom, the lateral flowers opening 


somewhat basipetally. 

D. yunnanense and garden forms of perennial Larkspurs have racemose 
inflorescences, the aborted upper parts being merely represented by minute 
filaments or slight protuberances. 

D. Consolida.—The inflorescence of this annual might seem at first sight 
to have a terminal flower, but the uppermost bloom is really lateral, pro- 
ceeding from the axil of a bract and bearing on its pedicel the usual pair of 
bracteoles. The real apex of the inflorescence is almost obliterated, no 


filament or even protuberance occurring. 
Aconitum anthoroideum has a raceme-like inflorescence with a terminal 


flower. 

A, Anthora var. racemosa.—The uppermost part of the inflorescence is 
arrested in its growth, so no terminal flower expands. 

A. Napellus and A. Lycoctonum.—The racemose spikes end in terminal 
filiments, which are the vestigial remains of the aborted uppermost parts of 
the inflorescences. 

A. variegatum has a lax inflorescence, but no terminal flower, the axis 
ending in an elbow or slight protuberance. The individual flowers, how- 
ever, do not open in a strictly acropetalous order, some of the upper ones 


expanding before the lower ones. 


PAPAVERACEA. 


As in the Ranunculacer, the genera with the most specialised flowers 


have also advanced inflorescences. The Fumarioidese (sometimes recognised 
as a separate family, the Fumariaces) illustrate the passage from cymose to 


racemose inflorescences. 


540 MR. J. PARKIN ON THE 


Dicentra formosa (fig. 4, A & B) possesses a pleiochasium of four or five 
lateral branches. ‘The terminal flower is usually the first to bloom, occa- 
sionally the last ; afterwards the order of the expansion is inclined to be 
acropetal, The lateral axes branch dichasially producing tertiary flowers to 
some extent, and even flower-buds to the fourth degree may be formed. 

D. spectabilis (fig. 4, C) has a true raceme. The uppermost part of the 
inflorescence is occupied by a few rudimentary buds, which do not expand. 


A. Panicle of Dicentra formosa, terminal flower blooming first; tertiary floral axes produced 
to some extent. 

B. Ditto, but terminal flower blooming sixth. 

C. Raceme of Dicentra spectabilis, flowers opening in acropetal succession. a. Arrested 
uppermost part. Absence of tertiary floral axes. 

D, Raceme of Corydalis lutea. Note absence of bracteoles. f. Terminal filament, repre- 
senting the uppermost part of the inflorescence, which has aborted. 


The lateral floral axes bear only minute bracteoles, no tertiary buds being 
produced. 

This inflorescence is therefore a considerable advance on that of the former 
species. 
In Corydalis lutea (fig. 4, D) and other species of this genus the raceme 
is still more pronounced in that it ends in a minute filament, the remnant of 
the arrested apical part of the inflorescence, and the pedicels are naked, the 
bracteoles having been wholly suppressed. 
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Rosacea. 


A few examples are to be noied in this family of cymose inflorescences 
with racemose tendencies, such as the ascending order of the blooming of the 
lateral flowers, and the delay in the expansion of the terminal flower, til] 
after some of the laterals have opened. 

Rubus fruticosus (the common bramble). In this species the terminal 
flower of the somewhat raceme-like inflorescence expands first, but the 
laterals open on the whole acropetally. 

Crategus Oxyacantha (the common hawthorn). The inflorescence is of 
the nature of a corymbose cyme—a pleiochasium with many tertiary flowers. 
The terminal flower varies as to the time of its expansion. It may be the 
first flower of the inflorescence to open, or its blooming may be deferred till 
later. The writer has noticed the terminal flower of these inflorescences 
opening third, fifth and sixth respectively, besides first. Though to some 
extent the delay in the expansion of the terminal flowers varies directly as 
the density (number of flower-buds) of the inflorescence, it is not always so. 
No very clear acropetal blooming of the laterals is to be noticed in this 
inflorescence. 

Raplhiolepis indica—a species of a genus allied to Crategus—has a racemose 
cyme. The terminal flower opens first, but the laterals bloom in the 
ascending order as a rule. No tertiary flowers are produced, though each 
pedicel bears a pair of bracteoles. 


CAMPANULACES. 


The genus Campania is of special interest, as it illustrates remarkably 
well the passage from a lax, cymose, panicled inflorescence to a definite 
racemose one, usually of the spicate type. 

This genus from the above point of view would well bear a more extended 
study than the author has been able to give to it. Below only species are 
dealt with which have come under his personal examination, 


(1) Lax Di- or Trichasia. 

Campanula carpatica—The cluster consists usually of a terminal flower 
and two laterals borne in the axils of bracts. The terminal is naturally the 
first to bloom, the two laterais expanding afterwards in the ascending order. 
Sometimes a fourth flower (a third lateral) issues from the uxil of the upper- 
most foliage leaf. The laterals bear a pair of bracteoles each, but no tertiary 
flowers are produced. 

The author is inclined to regard this mode of flower-bearing as one of the 
least evolved in the species directly examined by him. The inflorescence is 
little more than a simple dichasium. The large size of the individual flower 
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and the shallow nature of the corolla suggest primitive characters. On the 
other hand, the plant is somewhat of an alpine ; and the possibility of 
reduction having taken place in the inflorescence, often correlated with an 
increase in size of the individual flower, is not to be wholly disregarded. 


(2) Lax panicles—the terminal flower first to bloom. 


The species coming under this heading differ from the foregoing in that 
the main axis branches more and to a higher degree, forming dichasially 
branched pleiochasia. 

The common Bluebell of Britain (C. rotundifolia) may be taken as the type 
here (fig. 5, A). The terminal flower is the first to bloom and the lateral 
flowers, which may number as many as eight, then open in the ascending 
order for the most part. Hach lateral produces from the axils of its 
bracteoles a pair of tertiary flowers, so the inflorescence becomes a dichasial 
pleiochasium. 

C. patula may be mentioned as another example under this heading, like- 
wise C. isophylla. Also to some extent C. barbata, C. Portenschlagiana, 
C. primuicfolia, C. rhomboidalis, and C. Scheuchzeri—the last two are without 


tertiary flowers. 


(3) Spicate forms—the terminal flower no longer blooming first. 


In Campanula rapunculoides, C. latifolia, and C. spicata the “spike” ends 
in a terminal flower, which, however, does not expand first (fig. 5, B). The 
flowers open in the ascending order for half to two-thirds of the way up the 
“ spike,’ then the terminal flower expands and afterwards the upper (the 
remainder) bloom, The succession is by no means fixed. In long infor- 
escences the terminal flower-bud may be the last to open. Tertiary floral 
shoots are for the most part suppressed, though the paired bracteoles are 

; a3 g f : 
present. There is a tendency, noticed in several examples, for the upper- 
most flower-buds to become arrested in their development, so that they never 

Ns ‘ 1 a fies any ; . fc S 
expand. In some specimens of C. rapunculoides (fig. 5, C) observed in 
a : : : 

Switzerland this had gone so far that no terminal flower-bud was evident ; 
in fact, through the uppermost part of the inflorescence becoming arrested 
in its growth, a true racemose spike was produced, all the flower-buds 
expanding in acropetal succession. Further, in these Swiss examples the 
bracteoles were noticed to be absent (evidently aborted) in the upper flowers, 
though present in the lower ones. This species (C. rapunculoides) would 
repay a more extended investigation in different localities, from the point of 
view of the change from a cymose to a truly racemose type of inflorescence. 

Besides the tracing of the evolution of the simple racemose spike from the 
cymose panicle, two other lines in the evolution of flower-clusters in this 
genus, Campanula, have been noticed, 
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(4) Campanula pyramidalis, 


This species has a very long, moderately compact, many-flowered inflor- 
escence ; and differs from those described in the foregoing group in that the 
tertiary flowers are not suppressed, but greatly developed in a regular 


Fig. 5. 


A. Panicle of Campanula rotundifolia, terminal flower first to open, tertiary flowers 
, pen, y 


produced to some extent, 
B. Racemose panicle of C. rapunculoides, terminal flower opening sixth. Tertiary axes 


largely suppressed. 
C. Ditto, but panicle has become a true raceme with arrested uppermost part. 


manner. The terminal flower-bud of the whole inflorescence is the last to 
open, or it may never expand at all—-a result agreeing with the general view 
expressed in this paper that as the number of secondary floral shoots increase, 
so is delayed the blooming of the terminal flower, until it ceases to open at 
all and finally aborts. 
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(5) Campanula garganica. 


The flower-arrangement in this species may be derived from one like 
C. isophylla, which shows very little foliar reduction in the leaves, which 
subtend the secondary flowers. By lengthening the main axis of the in- 
florescence and by increasing the number of laterals, a flower-arrangement 
like that in C. garganica is reached. In this species the terminal flower 
blcoms first, and then the laterals—five to six or more in number—open in 
the ascending order. The bracts and bracteoles as well retain their foliar 
character. Tertiary flower-buds are produced to a small extent. The plant 
isa trailer. Accentuate this habit and the terminal flower would most likely 
cease to bloom first, then tend to be arrested in its development, and finally 
never appear. The flowers would now arise acropetally in the axils of the 
foliage leaves and become in systematic terminology solitary and axillary, 
provided the tertiary flowers were totally suppressed. 

This, however, is a digression, as the origin of solitary axillary flowers 
according to this fashion is fully dealt with in a succeeding section of this 
paper. 

The genus Campanula exhibits a further advancement than that shown in 
the production of loose inflorescences, largely racemose in character. The 
flowers, for instance, are clustered to form a dense spike in C. thyrsoides 
and a head in C. glomerata. In two other genera of the Campanulacez, 
Phyteuma and Jasione, compact spikes and heads become the rule. 

It is interesting to note that in the Lobeliaceze (now considered a subfamily 
of the Campanulaceze), the more advanced floral structure is associated with 
a more definite racemose inflorescence, the terminal flower being absent and 
tertiary flowers rare ; whereas in the Campanulacez in the stricter sense, 
the terminal flower is often present and tertiary flowering axes common. 

In the large and widely spread family, the Composite, which terminates, 
as it were, a sub-group of the Sympetalee, commenced by the Campanulacez, 
the head or capitulum has become the uniform style of inflorescence through- 
out. Further evolution has shown itself, both in differentiating between the 
flowers (florets) composing this compact form of cluster, and in grouping the 
heads together to form compound inflorescences. 

In the majority of the Composite, in fact, the individual head has largely 
come to function as a single flower, and in many of the radiate forms the 
likeness to such is very marked, especially so when the ray and tubular 
florets are few in number and the former wide and petal-like. ; 

_ Ibis interesting to note that the clustering together of the heads in the 
Compositee advances in a similar fashion to that which has been shown for 
individual flowers. Solitary heads give place to simple cymose clusters, then 
follow groupings more or less racemose in character, culminating in compound 


EVOLUTION OF THE INFLORESCENCE. 545 


heads, found in the genera Hehinops, Lagascea, and Cesulia, in which the 
individual capitulum is reduced to a single floret. 


We have passed in review several families and individual genera possessing 
inflorescences midway, as it were, between the true cymose and racemose 
types. Points strongly suggesting the origin of the latter from the former 
have been brought out and emphasized. . 

The reverse way of regarding the relationship between these two main 
types of flower-arrangement seems to the author unsupported by the facts 
gleaned from comparative morphology. 

It appears unnecessary to proceed to any great length with the study 
of the inflorescence, once it has assumed the racemose form. By the 
suppression of the internodes, either of the lateral or main axes or of both, 
the different varieties of racemose inflorescences (spike, umbel, head, etc.) 
ean be derived from the raceme; and I see no reason to depart from this 
generally accepted view, except in so far as the internodal suppression 
may occur at times before the inflorescence has completely lost its cymose 
character. This, perhaps, may be found to occur chiefly in spicate types of 
clustering. A spicate cyme or pleiochasium may evolve into a true racemose 
spike, thus eliminating the raceme condition. Consequently, all spikes may 
not necessarily have been preceded first by true racemes. 

One further remark. As racemose inflorescences arise from cymose ones 
of the pleiochasial type through the arresting of the upper part of the 
inflorescence, it would seem, as has already been pointed out, that a further 
development is shown in the reduction of this part to a mere filament or blunt 
protuberance ; and, finally, to a loss of all. trace of the former occurrence, 
resulting in the production of a fixed number of flowers to the inflorescence, 
or at any rate a marked tendency that way. The inflorescence, in fact, 
becomes very definite, and shows the unsuitableness of the old terms, definite 
and indefinite, as applied to cymose and racemose inflorescences respectively. 


VI. Continuous Dicuasta, MonocHasta, AND SYMPODIAL 
Cymost INFLORESCENCES. 


In the preceding two sections of this paper one line of evolution of flower- 
clusters from the simple dichasium, which arises from the solitary terminal 
flower, has been traced: namely, that advance brought about through the 
increase in the number of lateral (secondary) floral shoots, whereby the 
dichasium becomes a pleiochasium. Irom the latter, by a further increase in 
the number of laterals, racemose inflorescences have been shown to evolve. 

There is another mode of advancement from the simple dichasium which 


now claims our attention. It has already been pointed out that tertiary 
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branching to some extent is common in early forms of pleiochasia, and that 
one of the steps taken towards racemose inflorescences is shown by the 
suppression of these tertiary floral shoots. In fact, once the axis bearing ihe 
solitary terminal flower commences to branch producing a dichasium, there 
appear to be two further main tendencies, viz. (1) a tendency to augment the 
number of secondary shoots beyond two, and (2) a tendency to continue 
the floral branching beyond the first stage. These two tendencies may be 
considered in a general way as opposed to each other. We have already 
followed out the evolution of inflorescences due to the first. We have now 
to trace the evolution of inflorescences arising from the second. 

Compound or Continuous Dichasia.—Inflorescences due to the repeated 
branching of the originally simple dichasium are of common occurrence. 
Tt has already been pointed out that in the primitive cyme (the dichasium), 
flower-buds are often produced in the axils of the paired leaf-structures 
(bracteoles) on the secondary floral axes. If these elongate and expand, 
tertiary axes and flowers are produced respectively, and the paired bracteoles 
on these again may give rise to floral shoots of a still higher order. This 
floral branching may be continued even further. In this way arise the lax 
forking inflorescences (compound or continuous dichasia they may be called) 
characteristic of species of Ranunculus, Potentilla, etc., and specially pro- 
minent and well-developed in the family Caryophyllaceze. In Ranunculus 
acris and R. aconitifolius, flowers to the fifth degree may be produced. In 
some of the Caryophyllaces the floral branching may be carried still further, 
as, for example, in Gypsophila. 

Modifications of these lax repeated dichasia may be brought about through 
internodal compression or the abortion of certain of the flowers. 

Internodal shortening is to be observed in some of the Silenez (subfamily 
of the Caryophyllaceee), resulting in compound cymose inflorescences, 
resembling corymbs or umbels. Dianthus barbatus (the Sweet William) is 
a good example. 

The suppression of the original terminal flower of these continuous dichasia 
is not uncommon. The first forking of the inflorescence then appears to be 
dichotomous, but is in reality only falsely so. 

Monochasia and Sympodial Cymes.—So far nothing has been said regarding 
the monochasium ; that is to say, of a cluster consisting of the terminal 
flower and a single lateral, arising from the axil of a leaf-structure below. 
From a comparative study of flower-clustering among Dicotyledons, there 
seems no evidence for assuming that the monochasium precedes the dichasium 
in the evolution of inflorescences. When a solitary terminal flower gives 
place, as it were, to a cluster, then not one but two (occasionally three) 
lateral floral shoots are pushed out. ‘win flowered clusters do occur in 
Dicotyledons, e. 9., in the genus Geranium, but there is little doubt that 
these have come from umbel-like compound cymes through reduction. 
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Possibly the simple (primitive) monochasium might be found to occur in the 
Monocotyledons, as in this group of flowering plants the individual flower 
is accompanied usuaily by a single bracteole, in distinction from the paired 
bracteoles of the Dicotyledons. However, this does not come within the 
scope of this paper, which is concerned with the Dicotyledonous inflorescence 
only. 

If, then, the simple monochasium does not occur, how has the monochasial 
branching arisen in the Dicotyledons ? Evidently by a process of reduction. 
If any continuous dichasium be examined, it will be found that one side 
almost invariably develops earlier and the branching is carried further than 
in the other. This is seen even in the Caryophyllacese with opposite leaves. 
In alternately arranged leaves, it is obvious that of two adjacent leaves the 
lower will be the first developed, and this may account for the. earlier 
peoduction of its axillary floral shoot. At any rate, in a simple dichasium 
arising from alternate leaves, it is the lower of the two lateral flowers which 
blooms first ; and in such a dichasium when compound, it is the part of the 
inflorescence which arises from the axil of the lower leaf, that develops 
earlier and branches to a higher degree. 

Opposite leaves in many cases have in all probability originated from 
alternate ones through the suppression of an internode *; consequently, one 
of any pair of leaves will be morphologically the lower, and thus if not 
actually, then phylogenetically, the first of the two to develop. This will 
account for opposite-leaved continuous dichasia behaving in their develop- 
ment like alternate leaved ones. 

By pushing to its farthest limits the unequal development of the two main 
parts of these forking inflorescences, it is easy to see that a continuous mono- 
chasium, in place of a dichasium, would arise. This is apparently how the 
compound monochasium has originated. A striking intermediate stage has 
come to the writer’s notice in the inflorescence of a species of Silene 
(S. pendula). Jn its earlier branchings it is dichasial, and in its later mono- 
chasial only (fig. 6). Further, the barren bracteole of each pair occurring 
on the monochasial parts of the inflorescence is usually considerably smaller 
than its associate, which bears in its axil the floral shoot. There is thus a 
tendency for the sterile bracteoles to abort. Also, owing to the successive 
flowers assuming a drooping or lateral position, a false axis (sympodium) 
becomes fairly marked. 

Such an inflorescence strongly suggests that of many Boraginacez. 
Eliminate totally the barren bracteoles, likewise the original terminal flower, 
and accentuate the sympodium, then an inflorescence such as occurs in many 
of the Borage family would result. Further, by pushing the one-sided 


* Groom, P., “ Longitudinal Symmetry in Phanerogamia,” Phil. Trans. Roy. Soc. London, 
yol. 200, B, p. 57, 1909. 
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~ development to the full extent, the unforked continuous monochasium would 
appear—also present in this and other families. 

It is, therefore, very probable that the so-called scorpioid cymes of the 
Boraginaceee and Solanacex have arisen in this fashion, with still further 
modifications in some cases due to concrescences and the suppression of all 
bract-structures. . 


Fig. 6. 
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Inflorescence of Silene pendula, 2 compound dichasium with strong tendency to one-sided 
(monochasial) development. Note foreshadowing of sympodial axes and reduced 
size of barren bracteoles 0. 


VII. Tur Ortcain or Sonrrary AXILLARY FLOWERS. 


In the terminology used by systematists, flowers when borne singly, and 
not in clusters, are denoted either as terminal or axillary with respect to 
their position on the main axis. The flower is considered terminal when it 
ends the shoot, and axillary when it arises in the axil of a foliage leaf borne 
on this shoot. The terminal flower has already been studied at some length, 
and reasons given for regarding it as the starting point of all inflorescences. 
No attempt appears to have been made to trace any connection between the 
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two types of solitary flower, either in the direction of deriving the one from 
the other, or in deciding which mode of arrangement is the more primitive. 
The two have been kept apart in descriptive morphology, even more so than 
have the two main types of inflorescence, the cymose and racemose. 

The solitary axillary flower was a puzzle to the writer for some time after 
the connection between cymose and racemose inflorescences became clear. 
On general grounds it would appear hardly likely that there is no evolu- 
tionary connection between the two, and if the one has come from the other, 
then the derivation of the axillary from the terminal flower would seem 
more likely than the other alternative. 

From a fairly extensive comparison of species bearing solitary axillary 
flowers with those related forms having their flowers arranged otherwise, 
three different kinds of solitary axillary flowers have been made out, all 
capable of derivation either directly or indirectly from the solitary terminal 
flower. 


(1) Type of solitary aaillary flower occurring in arborescent plants, capable of 
being directly derived from the solitary terminal flower. 

Examples of this type occur in the genera Michelia and Jllicium, belonging 
to the Magnoliaceze, a family already pointed out as containing for the most 
part primitive solitary terminal flowers. To find axillary flowers in such 
a family seems strange at first, but a comparative study shows how these 
seemingly opposed modes of flower-bearing are closely connected. 

In Angiosperms it may be held that, primitively, the main (plumular) 
axis produced first a succession of foliage leaves, and after sufficient energy 
had been stored, these gave place to reproductive leaves (sporophylls), that is 
to say, to a terminal solitary flower. Examples have already been given of 
species with plumular axes ending each in a flower. Owing to the production 
of a flower, the vegetative growth in length of the main axis is brought to 
a close, and new foliage is obtained by the pushing out of lateral shoots. 
These likewise, after growing vegetatively for some time, may end each in 
a flower. In a primitive form we may consider these secondary shoots 
blooming after the primary. 

In trees it might be a disadvantage to cut short the vegetative growth of 
the main axis by flower-production, and at the same time it might be 
desirable not to delay seed-formation. Hence the lateral (lower) shoots 
might commence flowering earlier than the main (upper) shoots. There 
does seem such a tendency in many trees and shrubs to transfer, as it were, 
flower-bearing from the main (upper) shoots to the secondary (lower) ones, 
e. g., Magnolia grandiflora, Calycanthus, Rosa spp. The tree or shrub can 
thus continue its upward vegetative growth without at the same time 


deferring its flowering. 
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Having once transferred the flower-production to the subordinate shoots, 
it is a short step for the tree to differentiate shoots set apart for flowering 
from those bearing foliage only. Flower-bearing, that is to say repro- 
ductive, shoots tend to be short, with few foliage leaves, in contrast to the 
purely vegetative shoots, which are often long and many-leaved. This is 
shown, for example, in the fruit-spurs of apple-trees, etc. 

Bliminate the foliage completely from such a shoot or spur, and a solitary 
axillary flower is obtained, provided that the flower was originally singly 
borne, and that the foliage, from the axil of which the flower-shoot springs, 
persists. 

This is the explanation advanced for the evolution of solitary axillary 
flowers from solitary terminal ones in some of the Magnoliacez. 

Michelia fuscata.—The small flowers of this species are borne singly in the 
axils of the foliage leaves. The flower-stalk is quite short, and bears mid- 
way a marked scar. In the young stage the flower-bud appears to be 
encased by two bracts, one at the base of the flower-stalk and the other 
half-way up, corresponding to the scar. Hence this naked flower-shoot 
shows signs of having once possessed foliar members, and so been a leafy 
shoot. This flower, then, cannot be considered as primitively axillary, but is 
rather to be regarded as having been derived from a solitary terminal 
flower. 

Michelia Champaca.—The solitary axillary flower has a short stalk, showing 
two nodes. Occasionally an indication of a foliage leaf can be found on 
this stalk. 

If such a flower, as the foregoing, be not developed till after the subtending 
leaf has fallen, then the flower will appear on a naked stem just above a 
leaf-scar, and thus cease to be strictly axillary, though in origin it 
is such. 

The flowers of Asimina triloba and Chimonanthus fragrans appear to 
belong to this category. 

_ Asimina triloba (Anonacex.)—The previous year’s shoot of this deciduous 
shrub produces solitary flowers from the lower, and leafy vegetative 
shoots from the upper nodes. The flower-stalk bears no bracteoles, but has 
an articulation which points to the former possession of a leaf-structure. 
There is little doubt, then, that this floral shoot once possessed leaves, and has 
evolved from a leafy shoot ending in a solitary terminal flower. 

Chimonanthus fragrans.—The flowers. are produced singly from the nodes 
of the previous year’s shoot. Tach is sessile, with numerous brown mem- 
branous scales. This shrub has doubtless sprung from a form resembling 
the existing species of Calycanthus, in which the flowers are borne terminally 


to leafy shoots. These latter can be quite short, with only a pair of foliage 
leaves. | 


EVOLUTION OF THE INFLORESCENCE. ‘ap 


Kerria japonica may occasionally show flowers borne like those of 
Chimonanthus, with the foliage leaves reduced to scales. In this plant, then, 
all gradations from the pltacy flower terminal to a long many-leaved shoot, 
to solitary axillary ones can be found. 


(2) Type of solitary axillary flower commonly, but not exclusively, exhibited 

by climbing and trailing plants. 

Climbing and trailing plants often produce their flowers singly in the 
axils of the foliage leaves. As the shoot climbs or creeps, the flower-buds 
arise successively from the axils of the unfolding leaves. Since few flowers 
are in bloom on a shoot at one time, since the internodes are long, and since 
the subtending leaf-organs are foliar in character, there is no resemblance 
to aninflorescence. The flower appears to be both solitary and axillary. 

Such an arrangement of axillary flowers seems capable of being derived 

indirectly from the solitary terminal flower, the feebly differentiated di-, 
-tri-, or pleiochasium being the intermediate type of inflorescence, which 
was possessed probably by the non-climbing ancestor. Species of two 
genera, Clematis and Convolvulus, are now to be considered, which lend 
support to this view. 

Clematis.—This genus, besides climbers, contains erect shrubby and 
herbaceous forms. Probably the ancestor of the genus had a shrubby non- 
climbing habit, and from it have come both climbing and herbaceous forms *. 
Three species have been studied in the living state. Their flower-arrange- 
ments lead from a simple, ill-defined, cymose clustering to a stage very near 
the solitary axillary flower. 

C. integrifolia is a herbaceous non-climbing perennial with simple leaves. 
The main shoots terminate each in a flower. Secondary lateral leafy shoots 
are produced from the axils of the upper leaves on the main shoot ; these 
also end each in a flower. The mode of flower-bearing is thus somewhat 
transitional between the solitary terminal flower and the loose leafy simple 
cymose cluster. 

C. Jackmanni (of hybrid origin). —This fine garden clematis is a climber. 
The long main primary stems bear numerous pairs of pinnate leaves, and 
finally each stem ends in a terminal flower, which is the first to bloom. 
From the axils of the upper pairs of foliage leaves arise secondary shoots. 
Each of these bears a pair of simple entire bee bracts, and ends in a flower 
on a long stalk. Each foliar bract produces a tertiary floral shoot of 
a like nature. The flowers of the secondary shoots open in the ascending 


order. 


* It must not, however, be too readily assumed that all the self-supporting species are 
primitive ; some may have become so through the loss of the climbing habit. 
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In the diagram (fig. 7, A), which was taken from a fresh shoot of average 
proportions, seven pairs of secondary flowering shoots are shown, opening 
acropetally. 

The inflorescence, if such a term be allowed for a long, lax, leafy 
flowering shoot, may be regarded as a many-membered pleiochasium with 
dichasial partial inflorescences. The adoption of the climbing habit has, 
as it were, lengthened out the flower-bearing part of the main shoot to what 
we find, e¢. g., in C. integrifolia. This shoot, however, still ends in a terminal 
primary flower, which is the first to bloom. 

C. Viticella—This species is a vigorous climber, and the manner in which 
the flowers are borne is somewhat similar to that exhibited by the preceding 
member of the genus, only that the number of pairs of lateral (secondary) 
flowering-shoots produced from a main axis is increased—twelve occurring 
in the specimen from which the diagram (fig. 7, B) was taken. This increase 
in the number of laterals would appear to be correlated with the vigour of 
the climbing habit, and also to be responsible for the fact that the primary 
flower—the one which terminates the main axis—no longer blooms first. 
Its expansion is deferred till after the lower laterals (secondary flowers) have 
bloomed. In fact, its period of flowering synchronizes with that of the 
middle laterals*. ‘There also appears to be a tendency for the tertiary 
flowers to be suppressed. 

It is, therefore, a short step from such a flower-arrangement as shown by 
Clematis Viticella to one in which, owing to a further increase in the number 
of laterals, the terminal flower is no longer in point of development in 
advance of any of the laterals. In fact, an ascending order of expansion is 
reached, and provided that the main axis continues growing throughout the 
season, a terminal flower will never be produced. Further, by the complete 
suppression of the tertiary flowers, by the reduction of the leaf-pairs of the 
secondary (lateral) shoots to mere bracts, and at the same time by the 
retention of the foliaceous character of the leaves on the main axis, the 
flowers will become solitary (or in pairs in the case of opposite leaves) and 
axillary. The isolation of the individual flowers is rendered still more 
evident by the long internodes, often a feature of climbing plants. 

Convolvulus.—Turning to another group of trailing plants, the Convolvu- 
laceze, which are noted for solitary axillary flowers, an example (Convolvulus 
mauritanicus) has come to the writer’s notice in which an intermediate stage 
in the evolution of the solitary axillary flower according to the above fashion 
may be recognised. 

The mode of flower-arrangement in Convolvuulus mauritanicus (fig. 7, °C) 
resembles that in Clematis Viticella, only that the leaves are scattered on the 
stem and not in pairs, as in the latter. The flowers arise on the main axis 


* Of, Campanula rapunculoides, p. 542 
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A. Flowering axis of Clematis Jackhmanni; the foliage and one half of the floral parts of 
Note terminal flower blooming first. 


nodes 3—7 are not included in the diagram. 
B. Flowering axis of Clematis Viticella; nodes 3-7 are merely represented by the broken 


line, and the foliage of nodes 1-5 is not depicted. Note that lowest flower blooms 


first, terminal flower blooming eighth. 
C. Flowering axis of Convolvulus mauritanicus, lowest flower opening first and terminal 
fo) ? too) 


flower last. 
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from the axils of foliage leaves in acropetal succession. The lateral 
(secondary) flowering shoot bears two bracteoles, and from tbe axil of one 
of these a tertiary flower may arise. Thus flowers to this degree may be 
produced to some extent. ‘I'he main axis finally ends in a terminal flower, 
which is the last, or almost the last, to expand. 

By an increase in the number of lateral flowering shoots, thus postponing 
the production of the terminal flower until it never appears, and by the 
total suppression of tertiary flowers in the above species, a plant with 
solitary axillary flowers would be obtained. The genus Convolvulus contains 
such, and the foregoing suggests the way in which this flower-arrangement 
has been evolved. By eliminating the bracteoles as well as the tertiary 
flowers, the axillary nature of the solitary flower is accentuated. Calystegia 
sepium has solitary axillary flowers, in which the pedicels are naked. The 
bracteoles may be considered, then, to have vanished in this species. 


(3) Solitary avillary flowers arising from reduced inflorescences. 


This third type of the solitary axillary flower, which has come to the 
author’s notice, can be derived by reduction from the axillary inflorescence. 

An axillary inflorescence, further, can be traced back to a terminal 
inflorescence, in the same manner as the solitary axillary flower of the 
type A, already considered, can be to the solitary terminal flower. The 
inflorescences, instead of being developed at the ends of the main upper 
primary shoots—the primitive fashion—come to arise on the lateral, lower 
shoots. By the complete suppression of the foliage leaves on these latter, 
the inflorescence will become axillary. 

Another mode of origin for an axillary inflorescence, probably more 
applicable than the foregoing to the examples mentioned below, is as follows. 
After a terminal raceme has evolved from a pleiochasium, further complexity 


can be brought about through the pushing out of lateral racemes from the 


leaf-axils just below the terminal raceme. If, now, the climbing habit be ~ 


commenced, these axillary racemes will tend to develop before the apical 
one ; and eventually, on the new habit becoming firmly established, flowering 
by means of axillary racemes will become the rule. This manner of evolution 
of the axillary inflorescence is depicted in Pl. 18. figs. 6 & 7. 

The examples below of this third type cf axillary flower are taken from 
the Papilionacez. 

Ononis—Three species of this genus, which have come to my notice, 
demonstrate the evolution by means of reduction of the solitary axillary 
flower from the axillary inflorescence. 

Ononis rotundifolia has three-flowered axillary racemes (fig. 8, A). The 
peduncle, after emitting the successive flowers, ends in a sterile process. 


No bracts or practeoles are borne on the inflorescence. The presence of the 
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process and the absence of bracts suggest an inflorescence which has under- 


gone a considerable reduction in the number of its flowers, and a total 
suppression of leaf-organs. It is, in fact, a flower-cluster, by no means in 
the making, but rather one much on the wane. 

Ononis Natriv.—In this species the reduction has gone farther (fig. 8, B). 
Only a single flower is borne in each leaf-axil, and not a cluster, but the 
manner in which this flower is attached shows unmistakable evidence of 
having been derived by reduction from an inflorescence like that of the 
foregoing species. The flower, in fact, is not borne directly on the main 
axis (peduncle) issuing from the leaf-axil, but on a secondary axis (pedicel) 
arising laterally from the former. The peduncle is produced beyond the 


point, where the pedicel is emitted, into a short sterile process. Thus the 


solitary flower is in reality an axillary raceme reduced to a single bloom, 
instead of to three as in the previous species. 


A. Axillary raceme of Ononis rotundifolia, consisting of three flowers: p., prolongation 
of axis beyoud uppermost flower. 

B. Axillary raceme of Ononis Natrix, reduced to a single flower. 

©. Solitary axillary flower of Ononis arvensis, derived from B through suppression 


of peduncle. 


Ononis arvensis.—The axillary solitary flower possessed by this species 
appears to be borne directly on a short stalk proceeding from the leaf-axil 
(fig. 8, C). Without a comparison with the foregoing species, this flower 
might have been considered as primitively solitary and axillary. The 
evidence, however, seems strongly in favour of regarding it as an instance 
of a solitary axillary flower derived from an axillary inflorescence through 
reduction. ‘The short flower-stalk probably represents the pedicel in Ononis 
Natrix, the peduncle having been completely suppressed. 

Axillary racemose inflorescences are of common occurrence in the her- 
baceous and shrubby Papilionaceze ; hence, whenever single axillary flowers 
occur, it may be supposed that they have arisen through reduction from 
axillary inflorescences, even though the steps may not be so apparent as in 
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the genus Ononis. Hxamples of such solitary axillary flowers have come to 
the writer’s notice in the genera Vicia (V. sativa), Cytisus (C. scoparius), 
Pisum, and Lathyrus. 

The Labiatee may be mentioned as another family affording examples of 
such solitary axillary flowers. 


VIII. InrercALARY AND PSEUDOTERMINAL INFLORESCENCES. 


Finally, consideration is to be given to a type of inflorescence quite 
different in character from any of the foregoing—in fact, to a form of flower- 
cluster which has hitherto been largely disregarded by morphologists. 

So far, the inflorescences considered in this paper have had either a 
terminal or an axillary position, but the kind of flower-cluster now to be 
studied has quite a different arrangement. The flowers are grouped together 
on an axis which bears foliage leaves, not only below the cluster, but also 
above. That is to say, the axis, after emitting a cluster of flowers laterally, 
continues its apical growth vegetatively. Thus the flower-bearing part of 
the axis is, as it were, intercalated between two foliage-bearing portions. 
The term tntercalary is, therefore, proposed for such a type of inflorescence. 
Some of the Australian Myrtacez, e.g., the genera Callistemon and Metro- 
sideros, furnish good instances of intercalary inflorescences. 

If in such an inflorescence the vegatative continuance of the main axis 
should cease and all traces of it finally disappear, then a falsely terminal 
flower-cluster would result. The author believes that these exist, and may 
be by no means uncommon in Dicotyledons. For such inflorescences, 
derived in this way from the intercalary type, he proposes the name 
pseudoterminal. 

Intercalary inflorescences appear capable of being derived from solitary 
axillary flowers (or it may be, from solitary axillary clusters). When a 
number of axillary flowers (or axillary inflorescences) become grouped 
together, and when their subtending foliage-leaves become reduced to bracts, 
an intercalary inflorescence will be produced. 

Descriptions now follow of a few intercalary inflorescences, showing in 
some instances their conversion into pseudoterminal inflorescences, and in 
one example tkeir probable origin from the clustering together of separate 
axillary inflorescences. 

MacNnoLiace&#.—This primitive family has been shown already in this 
paper to contain, not only plants with solitary terminal flowers (Magnolia for 
the most part, Liriodendron, ete.), but also ones with solitary axillary flowers 
(Michelia). It further affords examples of intercalary inflorescences. The 
flower-clusters in the interesting genus Drimys are of this nature. 
| Let us examine a typical inflorescence of Drimys Winteri (fig) Super- 
ficially it bears some resemblance to a compound umbel, but in reality it is 


a 
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very difterently built up. ‘The main axis, commencing from below upwards, 
bears first the evergreen leaves produced the previous year, then follow a 
number of bracts coming off from the main axis close together through the 
internodes remaining largely undeveloped. In the axil of each bract arises 
a floral shoot bearing a terminal flower and a false whorl of bracteoles, 
producing in their axils additional flowers. The main axis, after emitting 
the flower-bearing shoots, ends in a terminal bud, which gradually unfolds, 
producing foliage and latvral leafy shoots for the current year. 

Occasionally the terminal vegetative bud ending the main axis of the 
inflorescence becomes arrested ; it fails to grow out into a new leafy shoot. 
A pseudoterminal inflorescence is thus in the process of arising from an 
intercalary one, 


: . 


Ze 


Ag |X owe he 
| 


Intercalary inflorescence of Drimys Wintert. The floral internodes on the 
main axis are lengthened in the diagram for the sake of clearness. vg. vege- 
tative continuation above the inflorescence. (fl. foliage leaves below. 


From an examination of the genus in the Kew Herbarium, Drimys piperata, 
D. aromatica, D. membranea, PD. dipetala, and D. chilensis appear to have 
intercalary inflorescences similar to those of D. Winteri. 

Besides these species with aan, inflorescences, there are others with 
apparently terminal inflorescences, ec. o., ). Howeana, D. Pancher’, D. rivularis, 
and D. crassifolia. These Seah are of the pseudoterminal class, the 
vegetative terminal bud having aborted. 

A third mode of flower-bearing occurs in the genus. The flowers are 
borne in clusters in the axils of the foliage leaves, e. g., D. awvillaris, and 
some forms of D. Winteri. This, then; most likely represents the primitive 
way for the genus. By grouping together these axillary inflorescences and 
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by reducing the subtending foliar organs to bracts, the intercalary inflor- 
escence of the usual D. Winteri type would be formed; and, further, by the 
suppression of the terminal vegetative part an inflorescence, falsely terminal 
in origin, like that of D. Howeana and its associates, would arise, 

The axillary inflorescences of Drimys would seem to be of dichasial or 
pleiochasial origin, and have become umbellate in form through internodal 
compression. 

Ruracra#.—An example of an interealary inflorescence, after the style of 
the one found in. Drimys Winteri, is afforded by Choisya ternata. It 1s 
a half-hardy evergreen shrub. 

Boronia, another genus of the same family, also provides examples of this 
kind of inflorescence. 

Myrracea®.—This family includes some of the most pronounced instances 
of intercalary inflorescences, viz., those to be found in the Australian genera, 
Callistemon and Melaleuca. The line separating the flower-bearing from 
the foliar part of the main axis is sharply marked. 

Hricacr#.—Several examples of intercalary inflorescences are to be found 
in this family. 

The genus Hrica is of especial interest, as the inflorescence is often of the 
intercalary type, and in some cases this feature is almost as marked as in 
the Australian Myrtaceous genera just considered. ‘The British species, 
E. cinerea, has a raceme-like clustering of its flowers, but the main axis of 
the inflorescence continues to grow vegetatively beyond the flower-bearing 
part. In the other common British species, L. Tetralix, the axis does not 
continue so, and the clustering of its flowers resembles an umbel. It would, 
on comparative grounds, appear highly probable that this species has evolved 
a pseudoterminal inflorescence from an intercalary one. 

From a cursory examination of the genus Hrica, as a whole, it would 
appear that the intercalary inflorescences have arisen, in the first place, by 
the grouping together of short lateral leafy shoots, ending in single flowers 
or in dichasial groups of flowers; and, in the second place, by these shoots 
becoming shorter and losing their foliar character ; thus a cluster of flowers 
is formed without any intervening foliage—an inflorescence, in fact, of the 
intercalary order. It is a short step from this to the pseudoterminal 
inflorescence. 

From the study of intercalary inflorescences, it would appear hardly 
warranted to consider any apparently racemose inflorescence, occupying a 
terminal position, as truly such, unless by the comparative method it can be 
clearly shown to have evolved from a panicle with a terminal flower, that is 
to say, from a cymose grouping. 

Racemose-like inflorescences should consequently be investigated from 
both points of view. In some cases the comparative method may fail to 
show from which class (intercalary or cymose) the inflorescence has arisen, 
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_ owing to the connecting links no longer existing : even then some evidence , 
may be forthcoming from a minute examination of the apex of the inflor- 
escence, a few small leaf-structures in this region without flower-buds in their 
axils may represent the aborted vegetative prolongation. 

A raceme, for example, using the term in the strictly descriptive sense, 
without regard to its origin, may then arise in two different ways, either 
from a eymose inflorescence with the panicle as intermediary, or from an 
interealary inflorescence through the loss of the vegetative continuation. 

Taking into consideration the views just expressed -as regards the 
evolution of |the intercalary inflorescence, it may have become apparent that 
this type of flower-cluster must be looked upon as quite different in nature 
from all other kinds of inflorescences dealt with in this paper and traced 
back to simple cymose groupings. The. former inflorescence is derived by 
the coming together, through internodal compression and loss of foliage, of 
a number of single flowers (or of simple cymose groupings of flowers) borne 
terminally on leafy shoots. While each of the latter is considered to be 
derived from a single terminal flower through the addition of lateral 
flowers produced from the leaf-axils immediately below. In fact, instead 
of all the reproductive material being utilised in the formation of the single 
terminal flower, it is, as it were, divided among several, new flower-buds 
being pushed from the leaf-axils below for the purpose. 

The first is a flower aggregate arising from the bringing together of 
originally separate flowers. The second is a cluster due to the production 
of flowers, in addition to the original solitary terminal one, which previously 
did not exist. 

Upon these views, then, a cymose derived inflorescence is the equivalent 
only of a single flower, or of a single lateral flower-group, of an intercalary 


inflorescence. 


Summary *. 


(1) From a comparative study it seems highly probable that flowers were 
originally borne on the plant singly, each terminal to a leafy shoot. Several 
genera and species, chiefly in those families which for other reasons may 
be considered primitive, retain for the most part this early and simple 
arrangement, e. ¢., Magnolia, Liriodendron ; Calycanthus ; Paonia, Trollius, 
Adonis; Papaver, Romneya; Kerria, spp. of Pyrus, Rubus, and Rosa. 

(2) From such a shoot (or shoots) bearing foliage leaves below and ending in 
w single terminal flower, all inflorescences, as well as the solitary axillary flower, 


have probably arisen. 


* The conclusions drawn and opinions expressed in this summary apply especially to the 
Dicotyledons; at any rate the evidence is derived solely from these. 
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(3) In the first place, two main classes of flower-clusters appear capable of 
being distinguished, which may be named the apical and intercalary. The 
majority of inflorescences belong to the apical class, which comprises the two 
types long recognised by botanists, viz., the cymose and racemose. An inter- 
calary inflorescence is characterised by the fact that the main axis, after 
emitting a number of flowers laterally, continues its apical growth vegeta- 
tively ; thus the flower-cluster is inserted on the axis between two sets of 
foliage leaves. 

(4) Reasons are adduced for regarding these two main classes of inflor- 
escences as not being strictly comparable to each other, since their respective 
evolutions commence differently. An apical inflorescence arises from a 
single axis bearing a solitary terminal flower. An intercalary inflorescence 
requires two or more of such axes for its evolution. An apical inflorescence 
is produced by the pushing out of new flowers alongside the terminal one. 
An intercalary inflorescence, on the other hand, results when a number of 
adjacent lateral axes bearing terminal flowers lose their foliage and shorten 
their internodes. The one is a new production: the other a segregation. 


Regarding apical inflorescence :— 


(5) The first flower-cluster to arise from the solitary terminal flower is 
cymose in character. This is formed by two or more of the leaf-axils below 
the terminal flower pushing out lateral floral shoots, each of which usually 
produces a pair only of leaf-structures (branteolesy, and then ends in a 
flower. If only two of these shoots be emitted—perhaps the commonest 
first step in the evolution of inflorescences—a dichasium (a group of three 
flowers) will be formed. If three, then a trichasium: and if more, a 
pleiochasium. 

(6) From the beginning two main tendencies are observable in flower- 
clusters arising in this way, viz. (1) the number of secondary (lateral) floral 
axes tend to increase, (2) the branching tends to be carried further, so that 
tertiary and higher axes are foreshadowed. These two tendencies are to a 
large extent opposed to each other. 

(7) The first tendency, when followed, leads eventually to the formation 
of true racemose inflorescences by the following steps :— 


(i.) A considerable increase in the number of secondary floral shoots 
results in the terminal flower no longer blooming first, the flowers 
generally inclining to an acropetalous order of opening. 

(ii.) Next, the uppermost part of the inflorescence is arrested in its 
growth, and its flower-buds do not expand. 


(iii.) This part finally never develops, so that the terminal flower dis- 


appears. The inflorescence may now end in a mere filament or 
a slight protuberance. 


a 
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By the total suppression of any tertiary branching, and by the complete 
establishment of the ascending order of expansion, a true raceme results. 
This line of progression in flower-grouping culminates in the eapitulum or 
head. 

Hence it follows that racemose inflorescences have proceeded from cymose ones, 
the pleiochasium or panicle being the intermediate stage. 

(8) The second tendency, when followed, leads primarily to the production 
of a compound or continuous dichasium. This can give rise, on the one hand, 
through internodal compression to umbellate and capitate cymes : and, on the 
other hand, through one-sided development to sympodial cymes. In con- 
tinuous dichasia the branching (forking) progresses usually, if not invariably, 
at a quicker rate on one side than on the other. If this inequality be accen- 
tuated until the branching becomes one-sided from the commencement, a 
continuous monochasium results, and, further, by the flowers assuming a 
lateral position, a sympodiwm comes to be formed. In this way the so-called 
scorpioid cymes of the Boraginacez and other families have originated. 


Regarding solitary axillary flowers :— 
(9) These may arise in at least three different ways, all capable of being 
traced back to the solitary terminal flower. 

(i.) The solitary aaillary flower exlabited by certain arborescent plants. 
There is a tendency in many trees and shrubs to transfer the flowers 
from the upper and principal to the lower and lateral shoots. 
When such a subordinate shoot, terminated by a single flower, 
loses its foliage and shortens its axis, it comes into the category of 
the solitary axillary flower, provided the leaf subtending it persists 
(Michelia, Illicium): if, however the leaf falls previously, then the 
flower will appear just above the leaf-scar (Asimina ; Chimon- 
anthus). 

(ii.) The type commonly, but not exclusively, exhibited by climbing and 
trailing plants, in which single flowers are emitted in acropetal suc- 
cession from the axils of foliage leaves. Such an arrangement can be 
derived from a pleiochasium, in which the leaves on the main axis 
have remained largely foliaceous (unreduced). As the climbing 
habit evolves, the flowers will tend to develop acropetally, rather 
than basipetally, and ultimately the terminal flower will never 
appear ; for the main axis will continue growing the whole season, 
throwing off lateral flowers successively from each leaf-axil. Such 
an evolution for certain solitary axillary flowers has been suggested 
largely by a study of species of Clematis and Convolvulus. 

(iii.) The solitary awillary flower which arises through the reduction of an 
aillary inflorescence to a single flower. Cases of solitary axillary 

2, (i) 


~ 
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flowers originating in this way are to be found in the Papilionacez 
(Ononis, Vicia). The original raceme in these instances is reduced 
to the lowest flower, which is not strictly in the axil of the foliage 
leaf, but appears so, as the main axis of the original inflorescence 


has been suppressed. 


Regarding intercalary inflorescences :— 

(10) Examples of intercalary inflorescences are furnished by Drimys ; 
Choisya, Boronia; Calluna, Kalmia ; and especially by some of the Australian 
Myrtacew, such as Callistemon and Metrosideros. This type of inflorescence 
is capable of giving rise to another kind through the vegetative continuation 
aborting. An apparently terminal inflorescence will then be formed. In 
some species of Drimys this seems to have happened. Consequently, it is 


suggested that some apparently terminal inflorescences may, in reality, have 


originated from intercalary ones. The name pseudoterminal is therefore 
introduced for such. A raceme, for example, using the term in the strictly 
deseriptive sense, can thus arise in two different ways, either from a_ pleio- 
chasium (panicle) or from an intercalary inflorescence: the flower-cluster 
formed in the one way will not be precisely homologous with that produced 
in the other. 


EXPLANATION OF PLATE 18. 


The plate represents in graphic form the main ideas expressed in the paper, regarding the 
evolution of inflorescences from the solitary terminal flower. Commencing from fig. 1, which 
represents a shoot bearing a solitary terminal flower, the arrows indicate the lines of evolution. 
On the left side the evolution of cymose and raceniose inflorescences, as well as of two types 
of the solitary axillary flower, is shown. On the right side the manner in which intercalary 
and pseudoterminal inflorescences, as well as a third type of the solitary axillary flower, 
arise, 1s depicted. ; 


Symbols used :— 


= flower. 
i =foliage leaf. 


|. =bract (non-foliaceous leaf ). 


( =vegetative bud. 


=climbing stem. 


The numbers 1, 2, 8, ete., show the order in which the individual flowers composing 
an inflorescence, open. 
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. Solitary flower terminal to a main shoot; /s., lateral vegetative shoots. 
. Simple dichasium, consisting of terminal flower and two lateral (secondary) floral 


shoots pushed cut from leaf-axils just below the terminal flower. 


. Pleiochasium or panicle with the terminal flower blooming first. Some tertiary 


floral axes are represented. 


- Ditto, but with terminal flower no longer opening first and with tertiary axes wholly 


suppressed. 


. Raceme. Flowers now opening acropetally. Uppermost part of the inflorescence 


arrested in its growth, so that the terminal flower never develops. From the 
raceme the other forms of racemose inflorescences can be derived in the usual 
manner as represented in the plate. ; 


. Axillary racemes produced after the terminal raceme. Racemes end in minute 


processes, the vestiges of the arrested uppermost parts of the inflorescences. 


. Climbing habit assumed. Axillary racemes produced in acropetal succession, 


the terminal raceme never being reached. 


. Axillary racemes each reduced to a single flower. 
. Flowers now solitary and axillary. 
. Solitary axillary flowers arising in another way from a leafy pleiochasium through 


the adoption of the climbing habit. 


. A continuous or compound dichasium. 
. An umbellate cyme derived from the foregoing through internodal compréssion. 


Note formation of involucre. 


. Continuous monochasium derived from Fig. 11, through one-sided development. 
. Sympodial cyme through development of false axis. Note the disappearance of the 


barren bracteoles present in Fig. 13. 


. Solitary terminal flowers borne on the subordinate rather than the principal shoots. 
. Solitary axillary flowers arising from the foregoing through loss of foliage and 


internodal shortening. 


. An association of solitary terminal flowers on subordinate leafy shoots. 


Fig, 18. 


An intercalary inflorescence arising from Fig. 17, through the reduction of foliage 
leaves to bracts and bracteoles. 


. A pseudo-terminal inflorescence derived from Fig. 18 through the abortion of the 


vegetative continuation of the main axis. 


LAIN SE: 


[Synonyms and native names are printed in ¢talics. A star * denotes the 


first publication of a name. | 


Abauria excelsa, Bece., ecol., 21. 
Abies sachalinensis, Masters, 486; distrib., 
508; ecol., 440, 486. 
‘Acalypha Caturus, Blume, 135; ecol., 16, 
21, 24. 
stipulacea, Klotzsch, 1385; ecol., 15, 
16, 24. 
Acanthacez of B. N. Borneo, 118-122. 
Acanthora orientalis, J. Ag., 214. 
Acanthus ebracteatus, Vahl, 120; ecol., 12. 
Acer Mayrii, Takeda, 457. 
Mono, Maxim., 457. 
pictum, Thunb., distrib., 503; ecol., 
440, 
var. Mono, Maxim., 457 ; distrib., 
503. 
Aceracez of Shikotan, 457, 449. 
Achillea Ptarmica, Zinn., distrib., 505. 
var. speciosa, Herd., 473; dis- 
trib., 505. 
sibirica, Ledeb., 473 ; distrib., 505. 
Achnanthes exilis, Aiitz., 229. 
linearis, Grun., 229. 
Aconitum, Tourn., infl., 538. 
Anthora, Zinn., var. racemosa, hort., 
infl., 539. 
anthoroideum, DC., infl., 539. 
kamtschaticum, Pall., aff, 451. 
kurilense, Zakeda*, 450; distrib., 
502. 
Lycoctonum, Linn., infl., 539. 
Napellus, Linn., infl., 539. 
sachalinense, Mr. Schmidt, alf., 451. 
variegatum, Linn., infl., 539, 


Acrostichum bieuspe, Hook., 204. 
rigidum, Wall., 204. 
Actiea spicata, Linn., 451; distrib., 502. 
Actinidia Kolomicta, Mazim., 455; dis- 
trib., 503. 
Actinodaphne borneensis, Metssn., men- 
tioned, 150. 
Foxworthyana, G7bbs*, 129 ; ecol., 39. 
Adenocarpus, DC., sp., mentioned, 288. 
Adenophora latifolia, Fisch., 477; distrib., 
506. 

Adenostemma viscosum, Forst., 97; ecol., 
35. 

Adiantum hispidulum, Sw., ecol., 35. 

Adinobotrys Nieuwenhuisii, Dunn, 68; 
distrib., 3; ecol., 16. 

Adonis, Dill., infl., 531, 559. 

autumnalis, Linn., infl., 526, 551. 

Adoxa Moschatellina, Zinn., 470; distrib., 
505. 

Aigopodium alpestre, Ledeb., 467 ; distrib., 
505; ecol., 441. 

Aischynanthus Gibbsiz, S. Moore *, 117. 

Rhododendron, Ridi., aff., 117. 
Agaricaceee of B. N. Borneo, 212. 
Ageratum conyzoides, Linn., ecol., 15. 
Agrimonia Kupatoria, Thundb., 462. 

Eupatoria, Thunb. (pars), 462. 

pilosa, Ledeb., 462 ; distrib., 504. 

viscidula, Bunge, mentioned, 462. 
Agrostis canina, Linn., distrib., ecol., 47. 

cantina, Miyabe, 495. 

debilis, Hack., 495. 

flaccida, Hack., 495; distrib., 509, 
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Agrostis scabra, Willd., 495; distrib., 509.. 

Agrostophyllum, Blume, sp., 154. 

Alahan, 128. 

Albizzia myriophylla, Benth, 72; ecol., 
16, 20. 

Aletris rigida, Stapf, 164; ecol., 80, 37, 39. 

Alge of B. N. Borneo : — Freshwater 
(West), 216-240; mentioned, 5; Marine 
(Gepp), 213-216; mentioned, 6. 

Alligators, mentioned, 66. 

Allium japonicum, Matsudaira, 489. 

lineare, Zinn., 489; distrib., 508. 
Alnus Alnobetula, Hartig, distrib., 507 ; 
ecol., 440, 441. 

var. fruticosa, H. Winkl., 486; 
distrib., 507. 

incana, Willd, distrib., 507; ecol., 
440, 441. 

var. hirsuta, Spach, 485. 

—— yar. glauca, A?t., 485; distrib., 


507. 
viridis, Hartig, var. sdbirica, Regel, 
485. 


Alocasia macrorhiza, Schott, ecol., 15. 
Alphitonia excelsa, Rezssek, 64; ecol., 12. 
Alpinia conchigera, Giriff., aff, 163. 
flava, Redl.*, 163; ecol., 29. 
Galanga, Sw., 163. 
illustris, Redl., aff., 164. 
Nieuwenhuizii, Valet., aff., 163. 
sericea, Ridl.*, 163; ecol., 24. 
Alsophila contaminans, Wall., 197. 
erinita, Hook., 197; ecol., 37. 
glauca, J. Smith, 197; ecol. 28. 
Alternanthera sessilis, 2. Br., 124. 
Alysicarpus vaginatus, DC., 70; ecol., 20. 
Amarantaceve of B. N. Borneo, 124. 
Amaryllidacez of B. N. Borneo, 165. 
Amentacex of B.N. Borneo, 146; infl., 
518; mentioned, 524, 
Amentiferze, mentioned, 523. 
Ammodenia peploides, Rupy., 503. 
—— var. oblongifolia, Mazxim., 455; 
distrib., 503; ecol., 439. 
Amoora curtispica, Gibbs *, 63; ecol., 16. 
herniana, Merrill, mentioned, 63. 
Ampelidace of B. N. Borneo, 64. 
Ampelideze of Shikotan, 456, 443. 
Amphithalea densa, Eckl. § Zeyh., 415. 
Anabzena minuta, Borat, 237, 
variabilis, Avitz., 237. 


Anacardiacese of B.N. Borneo, 67; of 
Shikotan, 457, 445. 
Anaphalis margaritacea, Benth. § Hook. fil., 
473; distrib., 505. 
Andropogon brevifolius, Sw., 187 ; ecol., 15. 
serratus, Thunb., 188. 
Androsace Chamejasme, Host, distrib., 
444, 507. 
var. arctica, R. Knuth, 479; ° 
distrib., 507 ; ecol., 440. 
villosa, Linn., var. latifolia, Ledeb., 
479. 
Anemone, Linn., distrib., 443; infl., 634. 
baldensis, Zznn., infl., 534. 
cerulea, DC., var. debilis, Huth, 449. 
var. gracilis, Huth, 449. 
var. gracilis, Ledeb., 449. 
caroliniana, Walt., infl., 534. 
cylindrica, A. Gray, infl., 534. 
debilis, Lisch., 449; distrib., 502. 
gracilis, Fr. Schmidt, 449. 
Hepatica, Linn., infl., 535. 
hirsutissima, Makino, var. Taraot, 
Makino, 449. 
japonica, Sieb. § Zuce., infl., 534. 
narcissiflora, Linn., distrib., 502; ecol., 
440 ; infl., 534. 
var. villosissima, DC., 449; 
distrib., 502. 
patens, Linn., var. hirsutisst¢ma, sub- 
var. Taraot, Makino, 449. 
var. zntermedia, Yabe & Yendé, 
449, 
pennsylvanica, Zann, infl., 5384. 
Pulsatilla, Zinn., infl., 535. 
ranunculoides, Zinn., infl., 535, 
var. gracilis, Schlecht., 449. 
Taraoi, Takeda, distrib., 445 ftnote, 
502. 
—— var. kurilensis, Takeda, 449 ; 
distrib., 502. 
vernalis, Zinn., infl., 535. 
Anerincleistus Beccarii, Cogn., 78. 
Angelica reflecta, Fr. Schmidt, 469; dis- 
trib., 505. 
Angiopteris evecta, Hoffm., ecol., 28. 
Anisogonium cordifolium, Bedd., 201. 
Anisophyllea trapezoidalis, Bazll., 75 ; 
ecol., 12. 
Ankistrodesmus faleatus, Ralfs, var. acicu- 
laris, Gt. S. West, 225. 
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Ancectochilus, Blume, mentioned, 160. 
Anonacew of B. N. Borneo, 57. 
Anthocephalus macrophyllus, 
87; ecol., 16. 
Anthyllis, Rv., mentioned, 807. 
Antidesma Ghesaembilla, Gaertn., 134 ; 
ecol., 20. 
Gibbsize, Hutchinson *, 134 ; ecol., 16. 
neurocarpum, Mzq., 135, 134 ; ecol., 18. 
Ants, mentioned, 136 ; ef. Gicophila ants. 
Aphanocapsa elachista, W. & G. S. West, 
f. conferta, W. West *, 233. 
Aphanothece nidulans, P. Richter, 233. 
saxicola, Nig., 233. 
Apical inflorescence, 560. 
Apocynace of B. N. Borneo, 110. 
Aporuellia axillaris, C. B. Clarke, men- 
tioned, 119. 
borneensis, S. Moore *, 119; ecol., 17. 
Appendicula congesta, Rzdl., 159; ecol., 30. 
rupicola, Rolfe *, 159; ecol., 52. 
torta, Blume, 159; ecol., 18. 
Apple-trees, mentioned, 550. 
Arabis japonica, A. Gray, 452; distrib., 


Haviland, 


502. 
lyrata, Linn., 452; distrib., 502. 
Stellert, DC., var. japonica, Fr. 


Schmidt, 452. 
Aracee of B. N. Borneo, 171; infl., 516. 
Arachnanthe alba, Ridl., 157. 
Arachnis Hookeriana, Schlechter, 
ecol., 22. 
Aralia canescens, Sieb. & Zuce., 469, 
chinensis, Linn., 469. 
ferox, Mig., 86; ecol., 52. 
spinosa, Linn., 469; distrib., 505; 
ecol., 441. 
Araliacez of B. N. Borneo, 86; of Shikotan, 
469, 443. 
Araucaria, Juss., sp., mentioned, 31. 
Arber, E. A. N., his views on inflorescences 
discussed, 516. 
Arbutus alpina, Linn., 477. 
Arctocrania canadensis, Nakai, 469. 
suecica, Nakai, 469. 
Arctostaphylos alpina, Spreng., 477. 
Arctous alpina, Miedenzw, 477; distril., 
506. 
Ardisia amabilis, Stapf, 107; ecol., 35. 
brachythyrsa, Stapf, 108 ; ecol., 31. 
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Ardisia Copelandii, Mez, 108; distrib., 4 ; 
ecol., 28. 
oxyphylla, Wall., 107 ; ecol., 34. 
serrata, Pers., 108; ecol., 16. 
vestita, MWadl., 108. 
virens, Kurz, 108; ecol., 17. 
Zollingeri, A. DC., 107; ecol., 28. 
Areca Catechu, Linn., 168; mentioned, 
23. 
spp., mentioned, 24, 52, 53. 
Arenaria peploides, var. oblongifolia, S. 
Watson, 455. 
lateriflora, Linn., 455. 
Arenga, Labill., sp., ecol., 14, 17. 
Argostemma boragineum, Blume, men- 
tioned, 89. 
hameliefolium, Wernham *, 89; ecol., 
34. 
Kinabaluense, Wernham*, 88; ecol., 
30. 
subcrassum, Avg, mentioned, 89. 
Argyrolobium lanceolatum, Eckl. § Zeyh., 
416. 
petiolare, Walp., 415. 
Ariseema japonicum, Blume, 491; distrib., 
509. 
simplicifolium, Redl.*, 171; ecol., 34. 
umbrina, /dl., aff., 171. 
Arnica unalaschkensis, Less., 474; distrib., 
445 ftnote, 506. 
Avoidez of Shikotan, 491. 
Arrack, mentioned, 9. 
Artemisia, Zinn., distrib., 443. 
desertorum, Spreng., 473; 
505. 
Japonica, Fr. Schmidt, 475. 
japonica, Thunb., f. resedifolia, Takeda, 
473. 
laciniata, WVelld., distrib., 444, 505. 
a. laciniata, Maaim., 473. 
sacrorum, Ledeb., distrib., 505. 
a. latifolium, Ledeb., 473. 
samamusica, Bess., 474. 
Schmidtiana, Maxim., 474; distrib., 
506; ecol., 440, 441. 
sericea, Fr, Schmidt, 474. 
Stelleriana, Bess., 473; distrib., 506 
ecol., 439. 
vulgaris, Linn., ecol., 441. 
——— yar. communis, Ledeb., 474; 
distrib., 506. 


distrib., 
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Artemisia vulgaris, var. latefolia, Bess., 
474, 
—— yar. latiloba, Ledeb., 474 ; distrib., 
506. 
Artobotrys suaveolens, Blume, 57; ecol., 
12. 

Arum, Linn., infl., 518; mentioned, 34. 

Aruncus sylvester, Kostel., distrib., 503. 

yar. kamtschatica, Mazim., 459 ; 

distrib., 503 ; ecol., 441. 

Arundinaria, Micha., aff., 189, 190. 

Arytera angustifolia, Radlk., 66. 
littoralis, Blume, 66. 

—— yar. major, King, 66. 

—— f. angustifolia, Radlk., 65; ecol., 
16. 

——f. genuina, Radlk., 65; ecol., 
16. 

— f. major, Radlk., 66. 

—— f. minor, Radlk., 66. 

——f. rufescens, Radlk., 65; ecol., 

rufescens, Radlk., 66. 

Asclepiadacez of B. N. Borneo, 110. 

Asclepias curassavica, Linn., ecol., 15. 

Ascotainia borneensis, Rolfe *, 154; ecol., 

28. 
penangiana, Ridl., aff., 154. 

Asimina, Adans., infl., 561. 
triloba, Dun., infl., 550. 

Asperula odorata, Linn. 471; distrib., 

505. 

Aspidium aristatum, Sw., 199. 
cicutarium, Sw., ecol., 18. 
coadunatum, Wail., 199. 
fragrans, Sw., 500. 
semicordalum, Sw., 198. 
stipellatum, Blume, 198. 

Asplenium cordifolium, Mett., 201. 
dichotomum, Hook., 201. 
Filia-femina, Bernh., 500. 

Nidus, Zenn., ecol., 17. 
polypodvoides, Mett., 201. 
spinulosum, Miyabe, 500. 
Aster Glehni, Hr. Schmidt, 472; distrib., 
505. 
Tripolium, Zinn., 472; distrib., 505. 

Asterocheta arundinacea, Kunth, 180. 
elongata, Baker, 181. 

Astronia smilacifolia, Triana, 80; ecol., 

24, 


Athyrium Filix-femina, Roth,500; distrib., 
510; ecol., 441. 
pterorachis, H. Christ, 500; distrib., 
510; ecol., 441. 
Atriplex patula, Linn., distrib., 507. 
a. hololepis, Ledeb., 483. 
Atropis distans, Rupr., aff., 497. 
kurilensis, Takeda *, 497 ; distrib., 510 ; 
ecol., 439. 
Azolla, Lam., sp. ecol., 221, 224, 227, 
235. 


Beckea frutescens, Zinn., 75; ecol., 12, 
21, 23. 

Baker, E. G., African Species of Crotalaria, 
241-425 ; Leguminose of B. N. Borneo, 
68-72. 

Balanophora elongata, Blume, 153; ecol., 

32, 

Lowii, Hook. f., 183; ecol., 29, 32. 
Balanophoracez of B. N. Borneo, 138. 
Bambvos, ecol., 34, 441. 

Bambusa (?) Gibbsie, Stapf*, 189; ecol., 
30, 31, 37, 196. 

Bananas, mentioned, 22, 24, 27. 

Baphia borneensis, Oliver, 71; distrib., 3; 
ecol, 16. 

Baptisia perfoliata, 2. Br., mentioned, 241, 
416. 

Barbarea orthoceras, Ledeb., 452; distrib., 

502. 

vulgaris, Miyabe, 452. 
Batrachospermum vaguin, J. Ag., 216. 

sp., ecol., 221, 224, 233. 

Bauhinia Kochiana, Korth., ecol., 21, 28. 

Baumea faleata, Nees, 179. 

Beceari, O., Palmacere of B. N. Borneo, 
168-170. 

Beech-forests, mentioned, 47. 

Bees, mentioned, 9, 520. 

Bees’ nests, mentioned, 21. 

“ Beeswax ”-tree, ecol., 21. 

Begonia adenostegia, Stapf, 84; ecol., 25. 
borneensis, A. DC., 84; ecol., 17. 
Burbidgei, Stapf, 84; ecol., 85, 37. 
Gueritziana, Gibbs *, 82; ecol., 18. 
mollis, 4. DC., mentioned, 84. 
pubescens, Ridl., var., 85; ecol., 18. 
sp. (§ Reichenheimia), 82; ecol., 32, 

225. 
Begoniacew of B. N. Borneo, 82-85. 
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Bennettitales, cone, 524. 

Bennettites, Carr., strobilus, 523. 

Betula Ermani, Cham., distrib., 507 ; ecol., 

440. 

a, genuina, H. Winkl., 484. 

B. acutifolia, H. Winkl., 484. 

Bidens pilosa, Zinn., 99; ecol., 15. 

“‘ Birds’ nest,” mentioned, 9. 

Blancoa arborea, Blume, 66 (as H{ar- 

pullia)). 

Blackbird, Brown, mentioned, 39. 

Blastus Cogniauxii, Stapf, 78; ecol., 35. 

Blechnum capense, Schlecht., 201; ecol., 

43, 47. 
orientale, Zinn., 201; ecol., 20. 

Blumea balsamitera, DC., 98; ecol., 15, 35. 
borneensis, S. Moore *, 98; ecol., 15. 
chinensis, DC., 97; ecol., 15. 

Boraginacee, infl., 547, 548; mentioned, 

_ 617; of Shikotan, 480. 

 Borbonia ciliata, Willd., 416. 

Boronia, Zinn., infl., 558, 562. 

Botrychium Lunaria, Sw., 499; distrib., 

510. 

Bracken, ecol., 20, 23, 28, 205, 208. 

Bramble, Common, infl., 537, 541. 

Brassica oleracea, Linn., mentioned, 427. 

Braunfelsia scariosa, Paris, 208; ecol., 40. 

British North Borneo, its Flora and Plant 

Formations (Gibbs), 1-240; its climate, 
ie . 
Brown, Robert, his views on inflorescences, 
514, 515. 
Brylkinia caudata, Fr. Schmidt, 496; dis- 
trib., 509. 

Bryophyta of B. N. Borneo, 208. 

Brucea sumatrana, Roxb., 63; ecol., 15. 

Brussels Sprouts, origin, mentioned, 427. 

Buchanania florida, Schauer, var. lucida, 

Engl., 67 ; ecol., 12. 

Buddleia asiatica, Low., 110; ecol., 22. 

Buffaloes, mentioned, 20, 25, 27, 53. 

Bulbochete, Ag., sp., 216. 

Bulbophyllum coriaceum, Frdl., aff., 149. 
Gibbsiee, Rolfe*, 149; ecol., 30. 
kinabaluense, Rolfe*, 148. 

Bumilleria pumila, W. & G. S. West, 

226. 

Bupleurum aurewm, Takeda, 467. 
longifolium, Linn., distrib., 504. 

var. aureum, Wolff, distrib., 504. 
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Bupleurum longifolium var. aureum subvar. . 
brevi-involucratum, Wolff, 467. 
longeradiatum, Turcz., distrib., 505. 
var. breviradiatum, L. Schmidt, 
467; distrib., 505. 
sachalinense, Fr. Schmidt, 467. 
Burmannia ccelestis, D. Don, 161; ecol., 
18, 22. 
longifolia, Becc., 161. 
Burmanniaces of B, N. Borneo, 161. 


Cabbage, origin, mentioned, 427. 
Cacalia auriculata, DC., distrib., 506. 
—  . kamtschatica, Koidz., 475 ; 
distrib., 506. 
hastata, Zinn., distrib., 506; 
44]. 
a, pubescens, Ledeb., 475. 
Cesalpinia Nuga, Azt., 71; ecol., 53. 
Ceesulia, Rowb., infl., 515, 545. 
Calamagrostis purpurea, Trin., 495. 
villosa, Mutel, distrib., 509. 
var. Langsdorffii, Hack., 495. 
Calamus acuminatissimus, Bece.*, 170; 
ecol., 17. 
Gibbsianus, Becc.*, 170 ; ecol., 37. 
sp., ecol., 17. 
Calanthe flava, Morren, aff., 156. 
Gibbsiwe, Rolfe*, 156; ecol., 17, 18. 
kinabaluensis, Rolfe *, 156; ecol., 85 
parvifolia, Lindl., 156. 
veratrifolia, R. Br., aff, 156. 
Callicarpa cana, Linn., 122; ecol., 18. 
Oallistemon, 2. Br., infl., 556, 558, 562. 
Calluna, Salisb., infl., 562. 
Yalothrix epiphytica, W. & G. S. West, 
239; ecol., 237. 
fusca, Born. § Flah., 239; ecol., 287. 
Caltha palustris, Linn., distrib., 502. 
var. gigas, Léveillé, 450; distrib., 
502. 
var. sibirica, Regel, mentioned, 
450. 
a. typica, Fr. Schmidt, 450. 
Calycanthacea, infl., 526, 527, 636. 
Calycanthus, Linn., infl., 529, 549, 559. 
floridus, Zinm., infl., 527. 
occidentalis, Hook. § <Arn., infl., 
527. 
Calystegia sepium, R. Br., infl., 554. 


ecol., 
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Campanula, “inn., infl., 541, 544. 
barbata, Zinn., infl., 542. 
carpatica, Jacy., infl., 541. 
garganica, Tenore, infl., 544. 
glomerata, Zinn., infl., 544. 
isophylla, Moretti, infl., 542, 544. 
latifolia, Linn., infl., 542. 
patula, Zinn., infl., 542. 
Portenschlagiana, Roem. § Schult., 
infl., 542. 
primuleefolia, Brot., infl., 542. 
pyramidalis, Zenn., infl., 545. 
yapunculoides, Znn., infl., 5425; of. 
552. 
rhombuidalis, Zinn., infl., 542. 
rotundifolia, Linn., infl., 542. 
Scheuchzeri, V70/., infl., 542. 
spicata, Zian., mfl., 542. 
thyrsoides, Zanz., intl, 544. 
Campanulacez of B. N. Borneo, 100; of 
Shikotan, 477; infl., 541. 
Camphor, mentioned, 9, 20. 
Campylopus exasperatus, Brid., 208 ; ecol., 
37. 
Canavalia lineata, DC., 71. 
obtusifolia, DC., 70. 
Candolle, C. de, Piperaceze of B. N. Borneo, 
127-129. 
Capparidacee of B. N. Borneo, 58. 
Caprifoliacee of B. N. Borneo, 86; of 
Shikotan, 470, 442. 
Capsella Bursa-pastoris, Moench, 453 ; 
distrib., 502, 
Carallia lucida, Rovb., 74; ecol., 21. 
Cardamine angulata var. kamtschatica, 
Regel, 452. 
flexuosa, With., distrib., 502. 
—— var. kamtschatica, Kom., 452; 
distrib., 502. 
subsp. C. Regeliana, O. E. Schultz, 
452. 
hirsuta, Linn., var. Regeliana, Maxim., 
452. 
impatiens, Linn., 452; distrib., 502. 
Regeliana, Miq., 452. 
sylvatica, Link, var. Regeliana, Kom., 
452. 
Cardiospermum Halicacabum, Linn., 65. 
Carex, Linn., distrib., 443, 509 (of spp.). 
Augustinowiczii, Meinsh., 498, 509. 
bidentula, Franch., 498. 


Carex borneensis, C. B. Clarke, 183. 
brunnea, Thunb, aff., 183. 
Buxbaumii, Yabe & Yendé, 494. 
ceespitosa, Linn., 509. 

var. minuta, Kiikenth., 498, 509 ; 

ecol., 441. 

cruciata, Wahlenb., 182; ecol., 30. 

eryptocarpa, C. A. Mey., 498. 

filicina, Mees, 182; ecol., 29. 

—— var. saturata, Kiikenth., 182. 

Jilicina, Stapf, 182. 

Susiformis, Stapf, 188. 

var. borneensts, Kiikenth., 183. 

Gmelini, Miyabe, 494. 

Gmelinii, Hook. § Arn., 493, 509. 

Havilandii, C. B. Clarke, mentioned, 

183. 
hypsophila, Mzg., 183; ecol., 37, 39, 
43. 

kinabaluensis, Stapf*, 183. 

leevirostris, Blytt, 494, 509. 

lasiocarpa, Ehrh., 509. 

var. occultans, Mranch., 494, 509. 

limosa, Zinn., 509. 

var. fusco-cuprea, Kiikenth., 494, 

509. 
Lygbyei, Hornem., 491, 509. 
macrocephala, Welld., 493, 509; ecol., 
439, 
minuta, Franch., 493. 
mollicula, Boott, 494, 509. 
pumila, Thunb., 494, 509; ecol., 439. 
rara, Boott, 182; ecol., 45. 
subsp. C. capillacea, Boott, 509. 
—— —— var. nana, Kiikenth., 493, 
509. 

rhynchophysa, ©. A. Mey., 494. 

saturata, C. B. Clarke, 182; ecol., 
39. 

scabrinervia, Franch., 494. 

scita, Maxim., 494, 509; mentioned, 
445 ftnote. 

var. scabrinervia, Kiikenth., 494, 
509. 

sp., 494. 

stellulata, Giood., 493, 509. 

vesicaria, Linn., 509. 

var. monile, Boeck., 494, 509. 
Wrightii, Franch., 494, 509; men- 

tioned, 445 ftnote. 

Carlea oblongifolia, Presl, 109. 
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Carpha arundinacea, Brongn., 180. 
Urvilleana, Gaud., 180. 

Caryophyllacee, inft., 546, 547. 

Caryophyllez of Shikotan, 458-455, 442. 
443. 

_Caryota mitis, Zour., 168; ecol., 17. 
Cassia nodosa, Buch.-Ham., 71; ecol., 16. 
Casuarina nodiflora, Forst. f., ecol., 24. 

sp., ecol., 5, 18, 37, 53. 
Cauliflower, origin, mentioned, 427. 
Celakovsky, L. J., his views on inflores- 
cences discussed, 516. 
Celastraceze of B. N. Borneo, 64. 
Cenchrus viridis, Spreng., 186. 
Centotheca lappacea, Desv., 189. 
Centrolepidaceee of B. N. Borneo, 172. 
Centrolepis philippinensis, Merrzll, 172; 
distrib., 4, 47; ecol., 42, 43, 47, 51. 
Cerastium alpinum, Linn., var. Fischeri- 
anum, Miyabe, 454. 
boreale, Takeda, distrib., 503 ; ecol., 
440, 
var. herbaceobracteatum, Takeda, 
454, 
glomeratum, F. N. Williams, non 
Thuill., 454. 
rigidulum, Tukeda, 454 ; distrib., 503. 
Ceropteris calomelanos, Underw., 201. 
Cheetomorpha obscura, Ajellm., 215; ecol., 
53. 

Cheetophorales of B. N. Borneo, 216. 

Chetospora arundinacea, Dietr., 180. 

tetragonospermum, Fr, 


Chamemelum 
Schmidt, 473. 
Characew of B. N. Borneo, 213. 
Chasalia curviflora, Thw., 95; ecol., 16. 
Cheilanthes tenuifolia, Sw., 201. 
Cheiropleuria bicuspis, Pres, 204; ecol., 
29, 36. 
Chelonistele lurida, Pfitz., 155; ecol., 32. 
Chenopodiaceze of Shikotan, 488. 
Chenopodium album, Linn., 483 ; distrib., 
507. 
Chimonanthus, Zindi., infl., 561, 
fragrans, Lindl., infl., 528, 550. 
Chloranthacez of B. N. Borneo, 129. 
Chloranthus brachystachys, Blume, 129. 
officinalis, Blume, 129 ; ecol., 15. 
Chlorophytum  brachystachyum, Baker, 
ecol., 35. 
Choisya, H. B. § K,, infl., 562. 


Choisya ternata, H. B. § K., infl., 558. 
Chroococeacere of B. N. Borneo, 288. 
Chroococcus minor, Niig., 232. 
pallidus, Méig., 232. 
Chrysocalyx, Guill. & Perr., 242, 248, 251, 
252. 
ebenoides, Guill. & Perr., 306. 
gracilis, Guill. & Perr., 306. 
Perrotteti, Guill. & Perr., 305. 
Petitiana, A. Rich., 306, 381. 
Quartiniana, A. Rich., 381. 
rubiginosa, Guill. & Perr., 307. 
Schimpert, Hochst., 357. 
Church, A. EL., his views on inflorescences 
discussed, 516, 533. 
Cibotium Barometz, J. Smith, 197; ecol., 
28, 29. 
Cimicifuga foetida, Linn., distrib., 502. 
var. racemosa, Regel, 451; dis- 
trib., 502. 
—— var. intermedia, Regel, 451; 
distrib., 502. 
simplex, Wormsk., distrib., 502. 
var. ramosa, Maxim., 451; dis- 
trib., 502. 
Circzea alpina, Linn., 467; distrib., 504 ; 
ecol., 441. 
Cirsium kamtschaticum, Ledeb., 475. 
Cissampelos Pareira, Linn., 58. 
Cissus hastata, M2g., 65; ecol., 12. 
Cistus, Linn., sp., mentioned, 282. 
Cladium, P. Br., 179. 
borneense, C. B. Clarke, 179. 
jamaicense, Crantz, mentioned, 179. 
latifolium, Merrill (sp. dub.), 178. 
Maingayi, C. B. Clarke, 179. 
samoense, C. B. Clarke, 178. 
wipholepis (?), Baker, 181. 
Cladonia Floerkeana, Fries, 213; ecol., 28. 
Cladoniacezw of B. N. Borneo, 218. 
Cladophoracez of B. N. Borneo, 215. 
Cladophorales of B. N. Borneo, 217. 
Cladrastis amurensis, Benth., var. Buergert, 
Maxim., 459. 
—— yar. floribunda, Maxim., 459. 
var. Vidal, Franch. & Say. 
459. 
Claoxylon rubescens, Mig., 135; ecol., 20. 
var. Meyerianum, Miller, 135. 
Clausena excavata, Burm. f., 62; ecol., 20. 
Clavulium, Desy., 242, 251. 
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Clavulium pedunculosum, Desv., 318. 

Clematis, D7/., infl., 551, 561. 
ajanensis, O. Kuntze, 448. 
fusca, Turcz., distrib., 445 ftnote, 502. 

yar. kamtschatica, Takeda, 448 ; 

distrib., 502; ecol., 441. 

fusca, Trautv. & Mey., 448. 

a. kamtschatica, 3. Middendor ffir, 

y. ajanensis, Regel & Til., 448. 

a. kamtschatica, 8. danensis, 

Regel, 448. 
integrifolia, Linn., infl., 551, 552. 
Jackmannit x, Van Houtte, infl., 551. 
Viticella, Zinn., infl., 552. 
Clerodendron Bethuneanum, Low, 128 ; 
ecol., 14. 
infortunatum, Gaertn., 123; ecol. 52. 
kinabaluensis, Stapf, 123; ecol. 28. 
Clethra canescens, Renw., 105; ecol, 23— 
25. 
Clintonia udensis, 7’rautv. & Mey., 490; 
distrib., 444, 508; ecol., 441. 

Clitoria Ternatea, Zinn., ecol., 20. 

Closterium Ehrenbergii, Meneg., 220. 
Leibleini, Avitz., 220. 
moniliferum, Ehrenb., 220. 
parvulum, Nag., 220, 
pronum, Bréb., 221. 
tumidum, Johns., 221. 

Cnicus kamtschaticus, Mazxim., distrib., 

444, 445 finote, 506; ecol. 441, 
a. genuinus, Herd., 475. 
Cnidium ajanense, Drude, 468; distrib., 
505. 
Tilingia, Takeda, 468. 

Cocconema zequalis, G'. S. West, 226. 
affine, W. § G. S. West, 226. 
gastroides, W. § G. S. West, 226. 
prostratum, G. S. West, 226. 
subequalis, Grun., 226, 

Coco-nut palm, mentioned, 21, 22, 24, 52, 

53. 
Coelidium Thunbergii, Harv., 416. 
Celogyne Dayana, Leichenb. f., 154; ecol., 
52. 

Dayana, Ridl., 154. 
—— var. Massangeana, Ridl., 154. 
exalata, Ridl., 155; ecol., 39. 
Massangeana, ezchenb. f., aff, 154. 
papillosa, Ridi., 154; ecol. 39. 
Sanderiana, Reichenb. f.,, 154; ecol., 28. 


Coslogyne tomentosa, Lindl., aff., 154. 
Coelopleurum Gmeiini, Ledeb., 469 ; distrib., 
505; ecol., 440. 
—— f. tenua, Fr. Schmedt, 469. 

Coix Lacryma-Jobi, Linn., 186; econ. 
prop., 187. 

Ooleobotrys, Van Tiegh., mentioned, 182. 

Coleocheete Nitellarum, Jost, 216. 

Colpomenia sinuosa, Derb. § Sol., 215. 

Combretacez of B. N. Borneo, 75. 

Commelina obliqua, PBuch.-Ham., 167; 
ecol., 15, 17. 

Commelinacee of B. N. Borneo (Ridley), 
167. 

Commersonia echinata, Forst., 62; ecol., 
12, 18, 15, 53. 

Composite of B. N. Borneo, 97-99; of 
Shikotan, 472-476, 442; infl., 518, 524, 
544. 

Conifers, ecol., 36, 41. 

Coniogramme fraxinea, Diels, 501 ; distrib., 
510. 

Conioselinum kamtschaticum, Rupr.,; 468 ; 
distrib., 505 ; ecol., 440, 441. 

Conjugateze of B. N. Borneo, 218. 

Conocephalus naucleiflorus, Lngl., 138 ; 
ecol., 16. 

Convallaria majalis, Zinn., 489; distrib., 
508. 

Convolvulaceze of B. N. Borneo, 112. 

Convolvulus, Linn., infl., 551, 552, 554, 

561. 
mauritanicus, Borss., infl., 552. 

Coprosma Hookeri, Stapf, 95; ecol., 44, 
45, 47. 

Coral beds, mentioned, 6; —— debris, 
mentioned, 195. 

Corallopsis Opuntia, J. 4g., 213; ecol., 53. 

Corchorus capsularis, Linn., 62. 

Cordula Dayana, Rolfe, 161. 

insignis, Rafin., 161. 

Cornacez of B. N. Borneo, 86; of Shikotan, 
469, 448. 

Cornus canadensis, Linn., 469 ; distrib., 

505 ; ecol., 440. 
suecica, Linn., 469; distrib., 505. 
Correa, Andr., mentioned, 40, 
Corydalis ambigua, Cham. § Schlecht., 
distrib., 502. 
var. glabra, usws genuina, Takeda, 
451; distrib., 502. 
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Corydalis lutea, DC., infl., 540. 
~ Corypha, Linn., sp., ecol., 54. 
Cosmarium auriculatum, Reinsch, 222, 
Blyttii, Wille, 222. 
Cucurbita, Bréd., 222. 
Hammeri, Reinsch, 223. 
impressulum, L//., 223. 
leeve, Rabenh., 223. 
margaritatum, Roy § Biss., f. minor, 
W.& G. S. West, 228. 
minimum, W. § G. S. West, 223. 
octogibbosum, Reznsch, mentioned, 
223. 
pseudonitidulum, Nordst., var. validum, 
W.S G. S. West, 223. 
reniforme, Arch., 223. 
speciosum, Lund., var. Rostafinskii, 
W.& G. S. West, 224. 
subspeciosum, Nordst., var. validius, 
Nordst., 224. 
Costus speciosus, Sm., ecol., 20. 
var. argyrophyllus, Wall., 163; 
ecol., 14. 
Cotylanthera tenuis, Blume, 112; ecol., 18. 
Cowiea, Wernham *, 96. 
porneensis, Wernham *, 96, 97; ecol., 
16. 
Crassulacese of Shikotan, 464, 448, 
Cratregus Oxyacantha, Zinn., infl., 541. 
Oratoxylon arborescens, Blume, 59; ecol., 
22. 
Crosses with Wild Pea from Palestine 
(Sutton), 427-434. 
Crotalaria asiatica, folio singulart cordi- 
form, Jloribus luteis, Hermann, 241, 271. 
— — — — verrucosa floribus carulets, 


Hermann, 241. 

— — frutescens trifolia floribus luteis 
amplis, Hermann, 241. 

— benghalensis foliis geniste subhirsutis, 
Pluk., 241. 

— foliis solitariis ovate-acutis caule sulcato, 
J. Burman, 241. 

— hirsuta minor americana sagittata, 
Hermann, 241. 

— lotifolio flore parvo variegata, Dill., 241. 

— perfoliate folio, Dill., 241, 

— trifolia fruticosa foliis rotundis incanis, 
etc., Hans Sloane, 358. 

_— — — — glabris flore luteo viridi minore, 


Hans Sloane, 241. 


Orotalaria, Dill., 251; classification, 247 ; 
claves spp., 252-254, 273-276, 305, 
308, 310-311, 314, 330-332, 362- 
365, 386, 403; compared with — 
Lotononis, Mekl. § Zeyh., 249; con- 
spectus sectionum, 252 ; delimitation, 
248 ; distrib. in Africa, 250; history, 
241-245; morphol., 245-247; pro- 
perties, 250; seeds, 247, 

Crotalaria abbreviata, Bak. fil.*, 278, 
273. 

abscondita, Welw., 281, 274. 

abyssinica, 1). Dietr., 374. 

aculeata, De Wild., 312. 

acuminata, )(.,415; mentioned, 242. 

acuminatissima, Bak, fil.*, 298, 275. 

acutifolia, Steud., 259. 

Adamsonii, Bak. 7il.*, 261, 258. 

adenocarpoides, Tawb., 288, 274. 

weyptiaca, Benth., 258, 250, 253. 

africana, Buseal. § Muschler, 339, 331. 

agatiflora, Schweinf., 315, 244, 245, 
246, 314; mentioned, 248, 316, 317. 

—— subsp. C. Erlangeri, Bak. fil.*, 
316, 314. 

alata, De Wild., sphalm., 405. 

albicaulis, Mranchet, 352, 331. 

Alexanderi, Bak. fil.*, 299, 275. 

amadiensis, De Wild., 261, 258, 254. 

—— var. Butayei, Bak. fil.*, 261. 

amoena, Welw., 355, 331, 

amplexicaulis, Linn., 415. 

angulicaulis, Harms, 269, 253. 

angulosa, Lam., 254. 

angustifolia, Jacq., 415. 

angustissima, 1. Mey., 394, 387 ; men- 
tioned, 396, 

anisophylla, Welw.*, 260, 253. 

anthyllopsis, Welw., 268, 252. 

Antunesii, Bak, fil.*, 294, 274. 

apiculata, Schinz, 244, 339. 

arborescens, Lam., 405, 

arborescens, Welw., 405. 

arenaria, Benth., 258,253 ; mentioned, 
250. 

argentea, Jacq., 415. 

argyreda, Franchet, 248, 309. 

argyrea, Welw., 351,332; mentioned, 
243, 244, 335, 

argyrolobioides, Baker, 384, 365. 

arvensis, Klotzsch, 406. 
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Crotalaria aspalathoides, Lam., 885, 363 ; Crotalaria cernua f. latifolia, Schinz *, 297. 


mentioned, 242. 

astragalina, Hochst., 374, 364; men- 
tioned, 372, 373, 375, 377, 380. 

ff. I, 11, LI, 374. 

subsp. C. Onobrychis, Bak. jil.*, 
375, 363 ; mentioned, 243, 

atrorubens, Hochst., 807, 305. 

aurantiaca, Baker, 320. 

aurea, Dinter *, 335, 315, 531. 

axillaris, Dryand., 388, 586; men- 
tioned, 242, 244. 

axilliflora, Bak. 7il.*, 300, 275; men- 
tioned, 299, 

axurea, Wek, & Zeyh., 415. 

bagamoyoensis, Bak. fil.*, 332, 330, 

Barkee, Schweinf., 890, 386. 

Barnabassii, Dinter *, 356, 331, 363, 
387. 

Baumii, Harms, 277, 245, 273. 

Belcekii, Schinz, 244, 407. 

benguellensis, Bak. fil.*, 283, 274. 

Bernieri, Baili., mentioned, 344. 

Bequaertii, Bak, fil.*, 299, 275. 

Boehmii, Tawb., 272, 254. 

boneensis, Bak. fil.*, 256, 246, 258; 
mentioned, 255. 

—— var. vamerunensis, Bak, fil.*, 256. 

var. shirensis, Bak. fil., 256. 

boranica, Harms *, 298, 275; men- 
tioned, 368. 

brachycephala, Zarms*, 375, 364. 

bracteolata, Perr., 415. 

brevidens, Benth., 329, 515. 

Burkeana, Benth., 822, 245, 250, 314; 
mentioned, 2438. 

var. sparsipila, Harv., 322. 

cespitosa, Baker, 335, 330. 

calycina, Schrank, 271, 253. 

cannabina, Schweinf.*, 529,315 ; men- 
tioned, 330. 

capensis, Jacg., 405, 403; mentioned, 
243, 

var. 3. obscura, EK. Mey., 406. 

carinata, Steud., 244, 836. 

Carsonii, Bak. fil.*, 290, 275. 

caudata, Welw., 870, 364. 

cephalotes, Steud., 276, 273. 

—— var. moeroensis, Bak, fil.*, 277. 

cernua, Schinz, 297, 275; mentioned, 
ded. 


Chirinde, Bak. fil.*, 377, 864. 

chrysochlora, Bak, fil., 375, 864 ; men- 
tioned, 372. 

cistoides, Welw., 282, 274 ; mentioned, 
397, 398. 

Claessensii, De Wild., 313, 311. 

clavata, Wight & Arn, 361. 

cleomifolia, Wehv., 350, 315, 245,332 ; 
mentioned, 348, 349. 

—— var. Kassneri, Bak. fil.*, 351. 

var. Sereti, De Wild., 351. 

cleomoides, Klotzsch, 347, 332. 

cerulea, Jacq., 254. 

colorata, Schinz, 359, 331. 

coluteoides, Zam. (sp. dub.), 359. 

Comanestiana, Schweinf. § Volk., 325, 
315, 

comosa, Baker, 380, 364. 

congvensis, Lak, fil.*, 298, 276. 

cordata, Welw., 411, 404. 

cordifolia, Linn., 415. 

Cornetii, Taub. § Dewevre, 268, 254. 

cunerformis, Lam., 415. 

cuspidata, Tawb., 284, 274 ; mentioned, 
283. 

cyanea, Baker, 355, 331, 368, 387. 

cylindrica, Chiov., 378. 

cylindrica, A. Rich., 378, 363; men- 
tioned, 243, 244, 337. 

cylindrocarpa, DC., 414, 404; men- 
tioned, 242. 

cylindrostachys, Welw., 257, 252. 

cytisoides, Hils. § Bojer, mentioned, 
369. 

damarensis, Hngl., 409, 403, 404, 406. 

Dawei, Bak. fil.*, 317, 314; men- 
tioned, 248. 

decumbens, Welw., 412, 404; men- 
tioned, 362. 

Deflersii, Schweinf., 361, 362, 332; 
mentioned, 244. 

densicephala, Welw., 381, 364; men- 
tioned, 382. 

Descampsil, Micheli, 280, 274; men- 
tioned, 245, 281. 

deserticola, Taub.*, 388, 865. 

diffusa, Ki. Mey., 394. 

Dilloniana, Baker, 881, 864; men- 
tioned, 306. 

f. camerunensis, Bak, fil.*, 381, 
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Crotalaria Dinteri, Schinz, 302, 275; men- Crotalaria florida, Welw., 293, 244, 975, 


tioned, 342. 

Dinteri, Schinz, 341. 

distans, Benth., 340, 830; mentioned, 
367. 

distantiflora, Bak. fil.*, 867, 363, 387. 

diversifolia, Hi. Mey., 415. 

Doniana, Baker, 356, 331, 387; men- 
tioned, 357. 

Doryenium, A. Rich., 402. 

dubia, Balf. fil., 415. 

dubia, De Wild., 245, 284. 

dumetorum, Baker, 382, 365. 

dumosa, Franchet, 296, 245, 275 ; men- 
tioned, 243, 

dura, Wood § Evans, 295, 275. 

ebenoides, Walp., 306, 305. 

Eceklonis, Harvey, 395. 

effusa, 2. Mey., 395, 387. 

effusa, HK. Mey, 394. 

elata, Welw., 243, 246, 405. 

Eldome, Bak. fil.*, 319, 314. 

eleyans, Hort., 558. 

Elisabethe, Bak. fil.*, 301, 275. 

elongata, Thund., 415. 

emarginata, Bojer, 379, 364; men- 
tioned, 376, 377. 

emarginella, Vatke, 358, 331. 

Engleri, Harms, 316, 245, 314. 

erecta, Schinz *, 359, 351. 

eremicola, Bak. fil.*, 311 ; mentioned, 
313. 

erisemoides, Lcalho § Hiern, 414, 
404. 

Erlangeri, Harms, 248, 316. 

ervoides, Welw., 412, 404. 

erythrophleba, Welw., 286, 274. 

excisa, Bak. fil.*, 394, 387; men- 
tioned, 395. 

falcata, Vahl, 344, 382. 

falcata, Schum. & Thonn., 418. 

farcta, R. Br., 310, 246, 308. 

fertilis, Delile, 845, 

filicaulis, Welw., 291, 275 ; mentioned, 
291. 

filifolia, De Wild., 264, 253. 

Fischeri, Taub., 288, 274. 

flavicarinata, Bak. fil.*, 388, 331. 

Fleckii, Schinz, 408, 404, 406, 

flexuosa, Baker, 368, 407, 

floribunda, Lodd., 416. 
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Forbesii, Baker, 340, 380, 387. 
Franchetii, Bak. fil.*, 309, 308. 
fulgida, Baker, 408, 403. 
fwamboensis, Bak, fil.*, 377, 364. 
gambica, Taub., 305. 
gazensis, Bak, fil., 396, 386. 
geminiflora, Dinter *, 391, 886. 
genstifolia, Schum. & Thonn., 259. 
genistordes, Lam., 415. 
genistoides, Willd., mentioned, 242. 
glauca, Willd., 259, 246, 253; men- 
tioned, 245, 256, 261, 268, 398. 
—— var. anisophylla, Welw., 260. 
var. Hlliotii, Bak. fil.*, 260. 
—— var. genistifolia, Bak. fil.*, 259. 
—— var. humilis, Bak. fil.*, 259. 
var. Mildbraedii, Bak. fil.*, 260. 
var. Welwitschii, Bak. fil.*, 260. 
elaucifolia, Baker, 353, 381. 
glaucoides, Bak. fil.*, 393, 863, 387. 
globifera, EZ. Mey., 287, 244, 274; 
mentioned, 248, 279, 257, 288, 332, 
335. 
var. brachycarpa, Benth., 287. 
var. glabra, Harvey, 295, 296. 
var. stenophylla, Taub., 287. 
Goetzei, Harms, 411; mentioned, 
396. 
goodiefornus, Vatke, 392. 
goreensis, Gull. § Perr., 418, 404. 
subsp. C. macrostipula, Bak. fil.*, 
4138, 404. 
var. angustifolia, Baker, 413. 
gracilis, Perr., 337. 
evacilis, Walp., 806, 305. 
gracllima, Klotzsch, 286. 
graminicola, Taub.*, 291, 275, 
grandibracteata, T’aub., 320, 246, 314 ; 
mentioned, 244, 319. 
grandistipulata, Harms, 405, 
Grantiana, Harvey, 341, 330, 387 
Grantn, Baker, 322. 
eriquensis, Bolus, 311. 
griseofusca, Bak. fil.*, 360, 315, 331. 
gymnocalyx, Baker, 410. 
Harmsiana, Zaub., 397, 386. 
Heidmannii, Schinz, 334, 380. 
Helene, Buscal. & Muschl., 318. 
Hildebrandt, Vatke, 242, 244, 388, 
hirsutissima, Schinz, 409, 404, 
2k 
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Crotalaria hispida, Se/anz, 367, 363, 407. 


holoptera, Welw., 268, 258. 

Holstvi, Taub., 244, 392. 

huillensis, Z'aub., 295,275; mentioned, 
243. 

humilis, Eckl. & Zeyh., 394. 

hyssopifolia, Klotzsch, 286, 274. 

imbricata, Linn., 415. 

imperialis, Tawb., 317, 244, 245, 314; 
mentioned, 248, 316. 

impressa, Nees, 375. 

incana, Linn., 357, 247, 
tioned, 322. 

incanescens, Linn. fil., 406. 

incompta, NV. L. Brown, 262, 2538. 

intermedia, Kotschy, 327, 246, 315; 
mentioned, 245. 

var. abyssinica, Taub., 328. 

var. parviflora, Bak. fil.*, 328. 

—— f. latifolia, Bak. fil.*, 328. 

f. sericocalyx, Taub.*, 329. 

intermedia, Schweinf., 329. 

involucrata, i, Mey., 415. 

involucrata, Soland., 307. 

iodina, Benth., 307. 

ivantulensis, Welw., 353, 380. 

Jacksonii, Bak. fil.*, 279, 274. 

Jamesti, Oliver, 248, 296. 

jerokoensis, Bak. fil.*, 584, 365, 385, 

Johnston, Baker, 285, 274. 

juncea, Linn., mentioned, 241. 

Junodiana, Schinz *, 341, 331. 

karagwensis, Taub., 264, 253, 

karongensis, Baker, 336. 

Kassneri, Bak. fil.*, 276, 245, 278. 

Keilii, Bak. fil., 849, 382. 

—— f. Chevalier, Bak. fil.*, 349. 

kilimandscharica, Vaub., 243, 410. 

kipandensis, Bak. fil.*, 266, 252. 

Kirkii, Baker, 546, 832; mentioned, 
348, 378. 

kuiririensis, Bak. fil.*, 8300, 275; men- 
tioned, 3801. 

kundelunguensis, Bak. fil.*, 294, 275. 

Kurtii, Schinz, 341, 330, 386. 

kutchiensis, Bak, fil.*, 279, 274. 

laburnifolia, Linn., 318, 247, 314; 
mentioned, 241-244, 248, 319, 320. 

luburnifolia, Mill., 406. 

laburnoides, Klotzsch, 388, 331, 

lachnocarpa, Baker, 325, 


501; men- 


Srotalaria lachnocarpa, Hochst., 404, 246, 


408; mentioned, 248, 

var. melanocalyx, Bak. Jil.®, 405. 

var. strictissima, Hiern, 405. 

lachnocarpoides, Engi, 328, 314. 

subsp. C. valida, Bak. fil.*, 328. 

lachnoclada, Harms, 3882, 365. 

lachnophora, Hochst., 404. 

lachnosema, Stapf, 323, 314. 

levigata, Lam., var. villosior, Benth., 
340. 

lanata, Thunb., 415. 

lanceolata, £. Mey., 348, 563; men- 
tioned, 248, 245, 344, 346, 347, 372. 

— var. malangensis, Bak. fil.*, 344. 

var. septentrionalis, Lak. fil.*, 
344. 

lanceolata, Th. & H. Durand, 327. 

lathyroides, Gill. §& Perr., 878, 304 ; 
mentioned, 346. 

latifolia, Linn, (sphalm.) = lotifolia, 
TInnn. 

laxa, F’ranchet, 382, 365; mentioned, 
383. 

laxiflora, Baker, 296, 275. 

Ledermanni, Bak. fil.*, 280, 274. 

lenticula, EK. Mey., 249, 416, 

lepidissima, Bak. fil.*, 281, 274. 

Leprieurii, Guill. § Perr., 265, 253. 

leptocarpa, Balf, fil., 248, 415, 416. 

leptoclada, Zarms, 397, 386. 

Leubnitziana, Schinz, 302, 275. 

leucoclada, Baker, 309, 308. 

leucotricha, Baker, 285, 274. 

linearifolia, De Wild., 265, 258; men- 
tioned, 265. 

lineata, Thunbd., 416. 

Lindeni, Schinz, 409, 

LInndneri, Schinz, 409. 

Loandx, Bak. fil.*, 393, 363, 387. 

longifoliolata, De Wrld., 354, 332. 

var. latior, Bak, fil.*, 355. 

longithyrsa, Bak. fil.*, 349, 332. 

lotifolia, Zinn., [emend.] mentioned, 
241. 

lotifolia, Baker, 388. 

lotoides, Benth., 399, 387. 

lotordes, A. Rich., 402. 

Lotononis, Welw., 354, 331, 382. 

lukafuensis, De Weld., 879, 354, 

Lukome, Bak. fil*, 292, 275, 
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Crotalaria lukwangulensis, Harms, 889, 


247, 315, 386. 


lunaris, Linn., 416, 


lupinoides, Hochst., 309, 888. 

Macaulayae, Bak. fil.*, 326, 315. 

macilenta, Delile, 338. - 

macrocalyx, Benth., 306, 305. 

macrocarpa, E. Mey., 324, 314, 315. 

macrocarpa, Penzig, 321, 

macropoda, Hochst., 366. 

macrostachya, Sond., 287. 

macrostipula, Steud., 413. 

malangensis, Bak. fil.*, 287, 274. 

Marie-Antoniea, Aschers., 402. 

Marlothii, Engi., 409, 404. 

massaiensis, Taub., 868, 363. 

mauensis, Bak. fil.*, 342, 314, 331, 

maxillaris, Alotzsch, 336, 331; men- 
tioned, 338. 

megistantha, Taub., 317, 244, 314. 

melilotoides, Steud., 375. 

mesopontica, Taub., 377, 864; men- 
tioned, 376. 

nucrantha, KH. Mey., 249. 

microcarpa, Hochst., 402, 387; men- 
tioned, 244. 

f. subuniflora, Steud., 403. 

—~ var. Dawei, Bak. jil.*, 403. 

var. sudanica, Bak. fil.*, 403. 

microphylla, Vahl, 401, 387. 

Mildbraedii, Bak. fil., 325, 315. 

minima, Bak. fil., 304, 276. 

minor, C. H. Wright, 416. 

minutissima, Bak. fil.*, 255, 246, 254. 

mollis, Z. Mey., 359, 331. 

var, erecta, Schinz, 359. 

mononoides, De Wild. (sphalm.), 807 
= ononoides. 

montana, A. Rich., 357, 358. 

Monteiroi, Taub.*, 887, 315, 386. 

morumbensis, Bak. fil.*, 267, 253. 

mossambicensis, Klotzsch, 343. 

Muansae, Bak. fil.*, 376, 364. 

Mumbwe, Bak. fil.*, 300, 275. 

Muntzneri, Bak. fil.*, 350, 315, 332. 

mutabilis, Sehinz, 408, 403, 404. 

natalensis, Bak. fil.*, 357, 331, 387. 

natalitia, Meissn., 410, 403, 404; men- 
tioned, 243, 244. 

yar, sengensis, Bak, fil.*, 411. 

Nicholsonii, Bah. fil.*, 346, 332. 
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Crotalaria nigricans, Baker, 808, 305; men- 


tioned, 248, 

nubica, Benth., 289, 292. 

nutans, Welw., 284, 274; mentioned, 
290. 

nyikensis, Baker, 280, 274; men- 
tioned, 245, 281. 

obcordata, Berg., 416. 

obovata, G. Don, 345, 332. 

obseura, DC., 360, 381. 

ochroleuca, G. Don, 327, 315, 

var. sericocalyx, Taub., 329. 

oligostachys, Baker, 871, 868. 

Onobrychis, A. Rich., 248, 375. 

onenoides, Benth., 307, 805. 

f, stenophylla, Welw.*, 307, 308. 

oocarpa, Baker, 339, 331. 

opposita, Linn., 416. 

orbicularis, HK. Mey., 416. 

Oreadum, Bak. fil.*, 348, 332, 364. 

orixensis, Willd., 366, 363. 

orthoclada, Welw., 369, 363. 

oxyptera, KE, Mey., 416. 

pallida, Dryand., 348, 331; men- 
tioned, 242, 343, 378. 

pallida, Klotzsch, 345. 

paniculata, Perr., 414. 

Parsonsii, Bak, fil., 265, 253. 

parvifolia, Thunb., 416. 

parvula, G. Beck, 383. 

parvula, Welw., 276, 245, 278. 

passerinoides, Tanb., 257, 252; men- 
tioned, 266. 

pauciflora, Baker, 399, 387. 

paucifolia, Schinz, 854, 380. 

Paulitschkei, Bak. fil.*, 388, 365. 

Pearsonii, Bak. fil.*, 342, 331, 332. 

Pechueliana, Schinz, 244, 351. 

Pentheri, Gand., 287. 

perfoliata, Linn,, 416. 

perforata, Linn., 416. 

perplexa, Ki. Mey., 249, 416. 

Perrottetii, DC., 8305; mentioned, 242 
281, 379. 

petiolaris, Mranchet, 319, 314; men- 
tioned, 248, 520. 

—— yar. australis, Bak. fil.*, 319. 

Phillipsize, Baker, 371, 363. 

phyllostachys, Baker, 301, 275. 

physocarpa, Fenzl, 406. 

pilifera, Klotzsch, 406. 

2R2 
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Crotalaria pilosa, Thunh., 360. 


pilosifiora, Baker, 339, 

pilulicarpa, Taub., 303, 276. 

var. Schinzii, Bak. “l.*, 308, 
276. 

pisicarpa, Welw., 303, 276. 

pisiformis, Guill. & Perr., 345. 

platycalyx, Steud., 365, 246, 363. 

platysepala, Harvey, 3389, 245, 331; 
mentioned, 248, 244. 

Plowdeni, Baker, 376, 364. 

podocarpa, DC., 406, 386; mentioned, 
242, 244, 408, 409. 

subsp. C. Belekii, Bak. fil.*, 407, 

403. 

subsp. C. flexuosa, Bak. fil.*, 407, 
404. 

—— var. villosa, Schinz, 407, 404. 

Poggei, Taub., 278, 274. ° 

polyantha, Taub., 294, 247, 275. 

polycarpa, Benth., 289. 

polychotoma, 'Taub., 244, 402. 

polyeclados, Welw., 395, 387. 

polyyaloides, Welw., 255, 253. 

polysperma, Kotschy, 321, 245, 246, 
250, 315. 

subsp. C. Grantii, Bak. fil.*, 322, 

315. 

subsp. C. Stewarti, Bak. jil.*, 

321, 815. 

subsp. C. Winkleri, Bak. fil.*, 
321, 315, 

Preladoi, Bak, 7il.*, 367, 3638. 

Prittwitzii, Bak. fil.*, 326, 3165. 

procumbens, Chr. Smith, 416. 

prolongata, Baker, 284, 274; men- 
tioned, 245. 

protensa, Welw., 362, 332. 

psammophila, Harms, 262, 245, 253. 

pseudoerisema, Vatke, 279. 

pseudospartium, Bak. fil.*, 320, 314. 

pulchella, Andrews, 416. 

pumila, Hochst. & Steud., 401, 

purpurascens, Lam., 357. 

purpurea, Vent., 358,332; mentioned, 
248. 

purpureo-lineata, Bak, fil.*, 329, 315. 

pycnocephala, Bak. fil.*, 376, 364. 

pycnostachya, Benth., 373, 364. 

-—_— var. angolensis, Bak. fil.*, 373. 

— var. Donaldsonii, Bak. fil.*, 378. 


Crotalaria quangensis, Taub., 286, 274. 


Quartiniana; A. Rich., 389, 250, 386 ; 
mentioned, 390, 391. 

quinata, KX, Mey., 249, 416. 

quinquefolia, Linn., mentioned, 241. 

ramosissima, Baker, 243, 295. 

ramosissima, oxb., mentioned, 245. 

recta, Stewd., 352, 332 : mentioned, 353 

subsp. C. simplex, Bak. fil.*, 853. - 
332. 

reflexa, Thunb., 416. 

remotiflora, Hochst., 338. 

reptans, Taub., 304, 276, 

retusa, Linn., 270, 247, 254; men- 
tioned, 241. 

Rhodesiz, Bak. fil.*, 401, 386. 

Rogersii, Bak. fil.*, 347, 332. 

rotundicarinata, Bak, fil.*, 396, 386. 

rupicola, Bak, fil.*, 267, 254. 

Saharee, Cosson, 385, 250, 362. 

Saltiana, Andrews, 309, 308; men- 
tioned, 310. 

Sapinii, De Wild., 283, 274. 

saxatilis, Vatke, 392, 386 ; mentioned, 
389. 

Schimpert, A. Rich., 357. 

Schinzii, Bak. fil.*, 370, 368. 

Schlechteri, Bak. fil.*, 365, 363. 

Schumanniana, Harms, 350, 315. 

Schweinfurthii, Deflers, mentioned, 
390. 

Schweimfurthu, Taub., 390. 

Seemeniana, Harms, 278, 246, 278; 
mentioned, 279. 

senegalensis, Bacle, 337, 331; men- 
tioned, 338, 341, 384. 

—— var, carinata, Steud., 388; men- 
tioned, 341. 

var. macilenta, Chiov., 838. 

var. sanguinolenta, Chiov., 338. 

senegalensis, A. Terraciano, 361. 

sengensis, Bak. fil.*, 267, 254. 

Seretii, De Wiild., 283, 274. 

sericifolia, Harms, 398, 386. 

—— var. gweloensis, Bak. fil.*, 398. 

serpens, i, Mey., 416. 

sertulifera, Taub., 384, 365, 

sessilis, De Wild., 369, 368. 

simplex, A. Rich., 358. 

sparsiflora, Z. Mey., 400, 387; men- 
tioned, 249, 
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Crotalaria sparsifolia, Baker, 304, 275. Crotalaria tigrensis, Baker, 248, 244, 828, 


spartea, Planchon*, recte: “R. Br.,” 
262, 253; mentioned, 245. 

spartioides, DC ,270, 254; mentioned, 
242, 243, 327. 

spartordes, KH. Mey., 269. 

spp-, mentioned, 241, 356. 
spheerocarpa, Guill. § Perr., 289, 275. 

; var., mentioned, 289. 

var. angustifolia, Hochst., 289, 
275. 

—— var. grandiflora, Schweinf.*, 290. 

var. lanceolata, Schinz, 290. 

spinosa, Hochst., 312,311; mentioned, 
248, 311. 

subsp. C. aculeata, Bak. fil.*, 312, 

311. 

var. microcarpa, Bak. fil.*, 313, 

311. 

var. microphylla, Schinz, 311. 

—— var. Schlechteri, Bak. fil.*, 312, 
310. 

squarrosa, Schinz, 292, 275. 

var. Dinteri, Bak. fil.*, 292. 

stenoptera, Welw., 268, 253. 

var. latifolia, Bak. fil.*, 269. 

stenothyrsus, Taub., 282, 274; men- 
tioned, 283. 

Steudneri, Schweinf., 368, 363; men- 
tioned, 368. 

Stewarti, Baker, 521. 

striata, A. Br., 374, 375, 

striata, DC., 345, 332; mentioned, 
242, 243, 245, 247, 324, 344, 
348. 

Stuhlmannii, Taub., 260, 253. 

subcapitata, De Wild., 378, 364. 

subsessilis, Harms, 398, 387. 

sylvicola, Bak. fil.*, 397, 387. 

tabularis, Bak. fil.*, 324, 314. 

Taubertii, Bak. fil.*, 390, 386; men- 
tioned, 391. 

tenuipedicellata, Bak. fil.*, 266, 
2538. 

tenuirama, Welw., 297, 275; men- 
tioned, 296. 

thebaica, DC., 257, 250, 253. 

thebaica, Guill. & Perr., 258. 

Thomasii, Harms, 310, 308. 

Thomsoni, Olver, 392, 387; men- 
tioned, 244. 


387, 378. 
trachycarpa, Taud.*, 390, 386. 
triantha, Steud., 402. 
trichopoda, K. Mey., 416. 


' triflora, Linn., 416. 


trifoliolata, Bak. fil., 362, 332. 

Tropex, Mattei, 379, 364. 

truncata, i. Mey., 416. 

truncata, Schinz, 298, 275. 

Tuckeyana, Steud., 416, 

uguenensis, Taudb., 370, 368. 

ukambensis, Vatke, 371, 363. 

ukingensis, Harms, 389, 247, 386. 

uncinata, Welw., 372, 363. 

uncinella, Pers., y. senegalensis, Pers., 
537. 

uniflora, Baker, 273, 254; mentioned, 
261. 

usaramoensis, Bak. fil.*, 346, 332. 

utschungwensis, Bak. fil.*, 373, 364. 

valida, Baker, 323. 

vallicola, Bak. fil.*, 372, 364. 

variegata, Welw., 400, 387; mentioned, 
401. 

vasculosa, Wall., 279, 274. 

Vatkeana, Engler, 380, 364. 

verrucosa, Linn. (Gibbs) 68, (Baker) 
245, 247, 252; mentioned, 241. 

var. obtusa, DC., 254. 

versicolor, Baker, 355, 331. 

var. camerunensis, Bak. /il.*, 
354. 

versicolor, Ki. Mey., 416. 

vexillata, Hi. Mey., 416. 

virgata, Herb. Holm., 416. 

virgatula, Baker, 337. 

virgulata, Klotzsch, 337, 331; men- 
tioned, 340. 

virgultalis, Burch., 269, 254, 415. 

Vogelii, Benth., 264, 253; mentioned, 
265, 336. 

vogelioides, Bak, fil.*, 336, 331. 

Welwitschii, Baker, 272, 254. 

Willdenowiana, DC., 242. 

Winkler, Bak. fil., 321. 

xanthoclada, Bojer, mentioned, 412. 

yar. Stolzii, Bak. fil.*, 412, 404. 

zanzibarica, Benth., 347, 332. 

Zimmermannii, Bak. fil., 391, 250, 
386. 
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Cruciferze of Shikotan, 452, 442, 443 ; infl., 
518. 
Cryptogramme crispa, 2. Br., 501; distrib., 
510; ecol., 441. 
Cryptoraphidie of B. N. Borneo, 231. 
Cucubalus baccifer, Linn., var. japonicus, 
Migq., 453 ; distrib., 503. 
Cucurbitaceze of B. N. Borneo, 82. 
Cupuliferze of Shikotan, 484. 
Curculigo latifolia, [Dryand. in] Att., 165. 
Curcuma Zedoaria, Roscoe, 163 ; ecol., 28. 
Cyanophycee of B. N. Borneo, 283-243. 
Cyanotis capitata, C. B. Clarke, 167; ecol., 
15. 
Cyathea celebica, v. Alderw. v. Rosenb., 
197 ; ecol., 28, 29. 
dulitensis, Baker, 197 ; ecol., 37. 
Cyathula prostrata, Blume, 124. 
Cycadacez of B. N. Borneo, 195. 
Cycads, mentioned, 522. 
Cycas, Linn., cone, strobilus, 522, 524. 
circinalis, Zznn., 195; ecol., 53, 
Cyclocampe, Benth., 110. 
arundinacea, Benth., 180. 
elongata, Benth., 181. 
Cyclopeltis Presliana, Berk., 198; ecol., 
18. 
Cyclophorus adnascens, Desv., 204; ecol., 
29. 
Cyclotella operculata, Avitz., 231. 
Cylindrocystis Brebissonii, Meneg., 219. 
—— var. minor, W.S G.S. West, 219. 
crassa, De Bary, 219. 
Cyperacere of B. N, Borneo, 173-185; of 
Shikotan, 494, 443. 
Cyperus distans, Linn. f., 173; ecol., 15. 
elatus, Linn., 173; ecol., 14. 
Haspan, Linn., 173; ecol., 15, 27. 
Tria, Linn., 173; ecol., 19 (as C. aria). 
pubisquamus, Stewd., 173; ecol., 17. 
Zollingeri, Stewd., 173; ecol., 15. 
Cypripedium insigne, Wall., 161. 
Cyrtandra Burbidgei, C. B. Clarke, ecol., 
35. 
Gibbsiz, S. Moore*, 116; ecol., 18. 
radiciflora, C. B. Clarke, mentioned, 
ial7/, 
sp., ecol., 35. 
Cyrtostachys Lacca, ecol., 13. 
Cytisus scoparius, Link, infl., 556, 
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Dacrydium Beccarii, Parl., aff., 192. 
elatum, Wall., ecol., 32. 
falciforme, Pilg., 191; distrib., 3; 
ecol., 30, 31. 

Gibbsie, Stapf *, 192; ecol., 
36, 41. 

sp., ecol., 38. 

taxoides, Brongn. § Gris., mentioned, 
192. 

Dadap, — utan, 70. 

Deemonorops Currani, Becc., aff., 169. 
elongatus, Blwne, var. 

Bece.*, 169; ecol., 18, 28. 
longispathum, Lecc., aff., 170. 
sabensis, Becc.*, 169; evol., 17. 
sparsiflorus, Becc., aff., 170. 

Sp. ecol.) i. 
Dammar, mentioned, 9. 
Daphniphyllum borneense, Stapf, 184 
ecol., 38. 

Dasygloea amorpha, Berk., 237. 

Davallia contigua, Spreng., 199; ecol., 37. 

var. monosora, v. <Alderw. v. 

Rosenb., 199. 
pinnata, Cav., 200. 
solida, Sw., 200; ecol.; 18. 
tenurfolia, Sw., 200. 

Dawsonia altissima, Geheeb, 209 ; ecol., 29, 

36, 

Becearii, Broth. § Geheeb, aff., 209. 
brevifolia, A. Gepp *, 209; ecol., 39. 
superba, Grev., aff., 209 and ftnote; 

mentioned, 29, 

Decaspermum 

ecol., 22, 52. 

Deer, mentioned, 86. 

Delphinium, Vourn., infl., 538. 
cashmerianum, Royle, infl., 539. 
Consolida, Zinn., infl., 539. 
yunnanense, Franchet, infl., 539. 

Dendrobium crumenatum, Sw., ecol., 13. 
villosulum, Wall., 148 ; ecol., 29. 

_ Dendrocalamus flagellifer, Munro, ecol., 17 
Zollingeri, 18, 20 (error for Schizo- 

stachyum), 

Dendrochilum Gibbsiz, Rolfe *, 147 ; ecol., 

32. 
grandiflorum, J. J. Sm., 147. 
kinabaluense, Rolfe *, 148; ecol., 32. 
recurvum, Ames, aff., 148, 
stachyodes, J. J. Sm., 147; ecol., 41. 


30, 31, 


montanus, 


paniculatum, Kerz, 76; 
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Dendromecon, Benth., infl., 535. 


~ Dervis Korthalsiana, Blume, 71. 


malaccensis, Prain, 71. 
Deschampsia flexuosa, ’rin., 495 ; distrib., 
47, 509; ecol., 45, 47. 
var. ilevlats, Stapf, 188; ecol. 43 
(as var. rigida). 

Desmodium heterophyllum, DC., 70. 
polycarpum, DC., 70; ecol. 20. 
Scalpe, DC., 70; ecol., 35. 

Deyeuxia epleuca, Stapf, 189. 

Diacalpe aspidioides, Blume, 197; ecol., 

32. 
Dianella ensifolia, | DC. in| Red., ecol., 22, 
30, 
nemorosa, Lam., aff., 166; ecol., 37. 

Dianthus barbatus, Zinn., infl., 546. 

superbus, Zinn., 453; distrib., 503 ; 
ecol,, 440. 


__Diapensia lapponica, Linn., distrib., 506. 


var. asiatica, Herd., 478. 

var. obovata, Fr. Schmidt, 478; 
distrib., 506. 

Diapensiaceze of Shikotan, 478, 448. 

Diatoma vulgare, Bory, 2 230, 

Diatomaceze of B. N. Borneo, 227-282. 

Dicentra formosa, Wailp., infl., 540. 

spectabilis, Lem., infl., 540. 
Dichroa febrifuga, Lour., 75. 
Dichrotrichum asperifolium, €. B. Clarke, 
118; ecol., 39. 

Dicksonia Baranetz, Link, 197. 

Dicranum scariosum, Wils., 208. 

Dictyota dichotoma, Lamour., 214; ecol., 

53. 

Dictyotacez of B. N. Borneo, 214. 

Didiscus saniculeefolius, Merrill, 85; distrib., 
47 ; ecol., 37, 47. 

—— var. rupicola, Domin, 85; ecol., 

39, 48. 

var. typicus, Domin, a. f. glaber, 

Domin, 85. 

B. f. hirsutus, Domin, 85, 


86. 


f, minor, Domin, 85, 86. 
Didymidium Hammeri, Reinsch, 223. 
Didymocarpus, Wail., sp., ecol., 237, 238. 
Didymochlena /unulata, Desv., 198. 
truncatula, J. Sm., 198 ; ecol., 28. 
Digitaria longiflora, Pers., 186; ecol., 15. 
pruriens, Buese, 186; ecol., 165. 


Dilleniacesws of B. N. Borneo, 56. 

Dimorphanthus mandschuricus, Rupr. & 
Maxim., 469, 

Dinochloa, Buese, sp., 191; ecol., 17. 

Dioclea reflexa, Hook. f., 70; ecol., 28, 
24. 

Dioscorea pyrifolia, Kunth, 165; ecol., 52. 

Dioscoreaces of B. N, Borneo, 165. 

Diplazium cordifolium, Blume, 201. 
polypodioides, Blume, 201 ; ecol., 29. 

Diplycosia ciliolata, Hook. f., 101; ecol., 

37, 38 
cinnamomifolia, Stapf, 102; ecol., 38, 
41. 
kinabaluensis, Stapf, 102; ecol., 30, 
38, 41, 42, 43. 
Dipteris conjugata, Recnw., ecol., 28, 37, 
38, 205. 
Dissocheta celebica, Blume, mentioned, 
G9) 
intermedia, Blume, mentioned, 79. 
intermedia, Cogn., 79. 
macrosepala, Stapf *, 80. 
rubiginosa, Stapf *, 79 ; ecol., 28. 
Schumannii, Cogn., mentioned, 80. 
sp., 80. 
Donax canniformis, K. Schum., 164; ecol., 
Tap ye. 
Dorycnium, Zinn., mentioned, 402. 
Draba borealis, DC., 452; distrib., 502; 
ecol., 440, 
unalaschkiana, DC., 452. 
Drapetes ericoides, Hook. f., 132 
A7 ; ecol., 43, 47. 

Drimys, Forst., infl., 527, 556, 562. 
aromatica, 7’. Muell., infl., 557. 
axillaris, Forst., infl., 557. 
chilensis, DC., infl., 557. 
crassifolia, Baill., infl., 557. 
dipetala, 2’. Muell., infl., 557. 
Howeana, J’. Muell., ind, 557, 558. 
membranea, J”. Muell, intl ., 507. 
Pancheri, Paill., infl., 507. 
piperita, Hook. “fy 56; ecol., 32, 55; 

infl., 557. 
rivilac, Vieill., infl., 557. 
Winteri, Morst., infl., 557, 558, 

Drosera Burmannii, Vabl, 74; ecol., 18. 

rotundifolia, Zinn., 465; distrib., 504; 
ecol., 44], 
spathulata, Ladbill., 74; ecol., 30. 


; distrib., 
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Droseraceee of B. N. Borneo, 74; of 
Shikotan, 465, 445. 
Dryopteris, Adans., distrib., 443. 
dilatata, A. Gray, distrib., 510. 
—— var. deltoidea, Takeda, 500. 
fragrans, Schott, 500; distrib., 510. 
immersa, O. Kuntze, 198 ; ecol., 17. 
moulmeinensis, C. Christ., 198 ; ecol., 
18. 
Phegopteris, C. Christ., 500; distrib., 
510. 
stipellata, O. Kuntze, 198 ; ecol., 32. 
truncata, O. Kuntze, 198; ecol., 17. 
unita, O. Kuntze, 198; ecol., 22. 
Dysophylla verticillata, Benth., 124; ecol., 
20. 


Earthworms, mentioned, 47. 
Echinops, Linn., infl., 515, 524, 545, 
Kelipta erecta, Zinn., 99; ecol., 15. 
Eichler, A. W., his views on inflorescences, 
mentioned, 515. 
Elatostema, Forst., 144, 145. 
bulbothrix, Stapf, 189, 144; ecol., 39. 
fruticosum, Gibbs, 145. 
gurulauensis, Gibbs *, 139, 145; ecol., 
29. 
kinabaluense, Gebbs *, 141; ecol., 30. 
lithoneuron, Stap/, aff., 143. 
Lowii, Stapf, 144; aff., 140. 
luzonense, C. B. Rob., aff., 144. 
ohovatum, Wedd., aff., 140. 
palawanense, /owd., aff., mentioned, 
142, 
pedicellatum, G2bbs *, 140; ecol., 30. 
penibukanensis, Gzbbs *, 144; ecol., 30, 
36. 
rubro-stipulatum, Grbbs *, 142; ecol., 
34, 35. 
tenumpokensis, Gibbs *, 143; ecol., 25. 
thalictroides, Stapf, 141; ecol., 34, 
35, 
viridissimum, Gibbs *, 141, 145; ecol., 
30. 
Eleocharis palustris, 2. Br., 492; distrib., 
509. 
Hlephantopus scaber, Linn., 97; ecol., 15. 
Eleusine indica, Gaertn., 188. 
Elscholtzia cristata, Willd,, 482; distrib., 
507, 


Elymus dahuricus, Turez., 497; distrib., 
510. 
mollis, Trin., 497; distrib.,510; ecol., 
439, 
sibiricus, Fr. Schmidt, 497. 
Embelia coriacea, Wall., mentioned, 109. 
kinabaluensis, Wernham *, 108; ecol., 
37, 41. 
spireecides, Stapf, ecol., 41. 
Emilia sonchifolia, DC., 99; ecol., 15. 
Empetracez of Shikotan, 485, 443. 
Empetrum nigrum, Linn., 485; distrib., 
508; ecol., 440. 
Encephalartos, Lehm., cone, 522. 
Encceliacee of B. N. Borneo, 215. 
Engler, A., his views on inflorescences 
discussed, 516. 
Entada scandens, Benth., ecol., 20. 
Knteromorpha compressa, Grev., 215 ; 
ecol , 53. 
Kpacridacee of B. N. Borneo, 105-107. 
Kphedra, Zouwrn., mentioned, 258, 523 
ftnote. 
Kphippianthus sachalinensis, Reichenb. f., 
487. 
Schmidtii, Reichenb. f., 487; distrib., 
508 ; ecol., 441. 
Kvilobium, Dell, distrib., 448. 
adenocaulon, Haussk., var. perplex- 
ans, Zirel., aff., 464. 
Behringianum, Haussk., aff., 466. 
dahuricum, Nakai, 465. 
glandulosum, Lekm., 465; distrib., 
504. 
lineare, Muehl., 465; distrib., 444, 
504 ; ecol., 441. 
ovale, Takeda *, 466; distrib., 504. 
palustre, Zrnn., 465; distrib., 504. 
—— f. albiflora, Lehm., 465; f. major, 
Haussk., 465; f. minor, Haussk., 
466. 
shikotanense, Takeda *, 466 ; distrib., 
504, 
Epipremnopsis Hiigeliana, Engl, 171; 
ecol., Li. 
Epithemia gibberula, Avitz., var. producta, 
Grun., 229. 
Zebra, Kiitz., 229. 
—— var. proboscidea, Grun., 229. 
Kquisetacezee of B. N. Borneo, 206; of 
Shikotan, 499, 443. 
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Equisetum arvense, Linn., 499; distrib., 


510. 
-debile, Rowb., 206; ecol., 24. 
hyemale, Zinn., 499; distrib., 510. 
palustre, Zznn., 499 ; distrib., 510. 
Eragrostis amabilis, Wight § Arn., 188; 
ecol., 19. 
plumosa, Link, 188. 

Kria acuminata, Zindl., aff., 151. 
aéridostachya, Reichenh. f., aff., 151. 
borneensis, Rolfe *, 150. 
cymbidifolia, Rid/., 149; ecol., 29 
ferox, Blume, 152; ecol., 38 
Gibbsize, Rolfe *, 151; ecol., 28. 
grandis, &edl., 149; ecol., 39, 40, 

Mgi7e 
kinabaluensix, Rolfe*, 151; ecol., 39. 
Kingti, Hook. f., 150. 
major, Rid/., aff., 150. 
pilosissima, Rolfe *, 152; ecol., 36 
Ridleyi, Rolfe *, 150. 
rubiginosa, Blume, 152; ecol., 29. 
sp., ecol., 40. 
tenuiflora, Lind/., att., 152. 
villosissima, Rolfe *, 150; ecol., 32 

Krica, Zinn., infl., 558. 

cinerea, Like: ., infl., 558. 
Tetralix, Linn., He 558. 
Ericacex of B. N. ove, 101-105; of 
Shikotan, 477, 442, 448; infl., 558. 
Krigeron kamtschaticus, DC.; distrib., 
505. 
var. hirsutus, Lr. Schnudt, 472 ; 
distrib., 505. 
salsuginosus, A. Gray, 472; distrib., 
445 ftnote, 505; ecol., 440. 
sp., ecol., 43. 

Eriocaulacee of B. N. 

ae 

Eriocaulon Hookerianum, Stapf, 172; ecol., 

30, 37, 39. 
sexangulare, Linn., 172; ecol., 15 


Borneo (Ridley), 


sp., ecol., 52. 
truncatum, Buch.-Ham., 172; ecol., 13. 
xeranthemum, Mart., 172. 
Eriophorum vaginatum, Linn., 493; dis- 
trib., 509; ecol., 441. 
“ Ervatamia” orientalis, R. Br. (error for 
Tabernzemontana), 110; ecol., 16. 
Erythrina indica, Zam., 70; ecol., 14. 
lithosperma, Mig., 70; ecol., 16, 19. 
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Euastrum binale, Ehrenb., var. retusum, 
West, 221. 
gnathophorum, W.g G 
sinuosum, Zenorm., 299, 
var. reductum, W. § G. S. West, 
222. 
Kucalyptus alba, Reinaw., ecol., 25. 
sp., ecol., 52. 
‘uchlora serpens, Leki. & Zeyh., 416, 
Eugenia ampullaria, Stapf, ecol., 40, 41. 
Cumingiana, Vidal, 76. 
Eulophia macrostachya, Lindl., 157. 
pulchra, Lindl., atf., 157. 
squalida, Lindl., 157. 
cunotia gracilis, Rabenh., 229. 
lunaris, Grun., 229. 
majus, Rabenh., 230. 
pectinalis, Rabenh., 230. 
prerupta, Ehrend., 230. 
Kupatorium japonicum, Thunb., var. sacha- 
linense, Fr. Schmidt, 472. 
sachalinense, Makino, 472; distrib., 
505; ecol., 441. 
Huphorbia, Zinn., infl., 518. 
hypericifolia, Linn., 133. 
Euphorbiacee of B. N. Borneo, 155-136; 
infl., 516. 
Euphrasia borneensis, Stapf, 114; ecol., 
39, 43. 
Muonroi, Hook. f., aff., 114. 
mollis, Wrettst., 481; distrib., 444, 
445 ftnote, 507. 
officinalis, Miyahe, 481. 
Eurya reticulata, Korth., 60; ecol., 41-48. 
Eurycoma longifolia, Juck, 68 ; ecol., 54. 
Evolution of the Inflorescence (Parkin), 
511-563. 


Ewart, A. J., his views on inflorescences 


G. S. West, 222, 


discussed, 517. 

Ewyckia Korthalsiana, Miq., 81. 

Exacum tetragonum, Rowvb., 112; ecol., 
20. 


agreea crassipes, Benth., 111; ecol., 20. 
racemosa, Jack, 111; ecol., 18. 

Ffavolus nummularius, Berk., 212. 
Rhipidium, Berk., 212. 

Festuca ovina, Linn., 497 ; distrib., 510. 
rubra, Linn., 497 ; distrib., 510. 

Ficus, Towrn., infl., 518. 
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Ficus Benjamina, Rov., mentioned, 137. 
chrysocarpa, Reinw., 137; ecol., 24. 
cuspidata, Reinw., mentioned, 157. 
gibbosa, Blume, var. typica, King, 

137; ecol., 16. 
Gibbsix, Ridley *, 137 ; ecol., 28. 
indica, Linn., 137 ; ecol., 55. 
— yar. Gelderi, King, aff., men- 
tioned, 157. 
Miquelii, King, 136; ecol., 18. 
sp., ecol., 18. 
Filices of B. N. Borneo, 195-206. 
Filipendula kamtschatica, Maaim., 460; 
distrib., 508; ecol., 441. 
Fimbristylis asperrima, Boeck., 175; ecol., 
ie 
complanata, Link, 176; ecol., 20. 
diphylla, Vahd, 175; ecol., 16, 19, 20. 
Lacei, Turrill, 176; ecol., 15. 
miliacea, Vahl, 175, 176; ecol., 18, 
115; 19: 
sp., 176. 

Flagellaria indica, Zinn., 167 ; ecol., 12. 

Flagellariacex of B. N. Borneo, 167. 

Flemingia strobilifera, Avt., 71; ecol., 16. 

Flora of British North Borneo (Gibbs), 1— 

240 ; of Shikotan (Takeda), 485-510. 

Flower, origin of solitary terminal, 521 

seq.; origin of solitary axillary, 548-556. 
Flowering, earliest mode of, 526. 
Fordia, Hems!/., 69. 
Gibbsiwe, Dunn § Bak. til., 68; ecol., 
21, 22. 
Fragaria neglecta, Lindem., 461; distrib., 
504. 

Fragilaria capucina, Desmaz., 230. 

Fraxinus Sieboldiana, Matsudaira, 456. 

Freshwater Alge, see Algze. 

Fritillaria camschatcensis, Ker-Gawl., 490; 

distrib., 508. 

Fucacee of B. N. Borneo, 214. 

Fumariaces, mentioned, 539. 

Fumarioidee, infl., 559. 

Fungi of B. N. Borneo, 210-218; ecol., 

Wine 


Gahnia javanica, Moretz, 181; ecol., 37. 
tristis, Nees, 181; ecol., 12, 54. 
Galeopsis Tetrahit, Zinn., distrib., 507 ; 
mentioned, 120. 
—— yar. bifida, Syme, 482. 


Galeopsis versicolor, Curt., mentioned, 
120. 

Galium, Zinn., distrib., 445. 

boreale, Zinn., distrib., 505. 

—— var. kamtschaticum, Maxim., 
471; distrib., 505. 

kamtschaticum, Stedler, distrib., 505. 

a. hirsutum, Takeda, 471. 

obovatum B., Ledeb., 471. : 

trifidum, Linn., 471; distrib., 505; 
ecol., 441. 

trifloruam, Michz., 471; distrib., 444, 
505; ecol., 441. 

verum. Linn., ecol., 459. 

—— var. lasiocarpum, Ledeb., 471. 

var. trachycarpum, DC., 471; 

distrib., 505. 

a. typicum, Maxim., 471. 

Ganda Rusa, 121. 

Garcinia Motleyana, Pierre, 59; ecol., 52. 

Gardenia Merrillii, Elmer, 94; distrib., 4; 
ecol., 53, 54. 

Gaultheria borneensis, Stapf, 101; ecol., 
41. 

Geaster mirabilis, Mont., 212. 

velutinus, Morg., 212; ecol., 18. 

Gelsemium elegans, Benth., 111; its root 

poisonous, 111. 

sumatranum, Gibés *, 111; used as a 
poison, 111. 

Gentiana jesoana, Nakai, 479 ; distrib.,507 

ecol., 441. 

lycopodioides, Stapf, 112; ecol., 39 
43. 

quadrifaria, Blume, aff, 112. 

regescens, Franch., var. japonica, 
Kusnez., 479. 

Gentianaceve of B. N. Borneo, 112. 

Gentianeze of Shikotan, 479. 

Gepp, A., Flora of B. N. Borneo :—Filices, 
195-206 ; Lycopodiace, 206; Musci, 
208; Selaginellacese, 207. 

Gepp, E. S., Marine Alge of B. N. Borneo, 
213-216. 

Geraniaceve of Shikotan, 456, 442. 

Geranium, Linn., infl., 546. 

erianthum, DC., 456; distrib., 503 ; 
ecol., 440, 441. 
yezoense, Lranch, § Sav., 456; distrib., 
444, 503; ecol., 439. 
Gesneracew of B. N. Borneo, 116-118, 
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Geum calthifolium, Sm., distrib., 444 
ftnote, 504. 
var. dilatatum, Torr. § Gray, 
461; distrib., 504; ecol., 441. 
strictum, Azz., 461 ; distrib., 504. 
Gibbs, Miss L. 8., Flora and Plant For- 
mations of Mount Kinabalu, etc., 1- 
240. 
Gigantochloa heteroclada, Stapf*, 190 ; 
ecol., 25. 
Scribneriana, Merrill., aff., 190. 
Glaux maritima, Linn., 479; distrib., 507 ; 
ecol., 459. 
Gleichenia arachnoides, Mett., 205. 
circinnata, Sw., var. borneensis, Baker, 
205; ecol., 37, 38. 
dicarpa, R. Br., var. alpina, Hook., 
205. 
glauca, Hook., 205. 
levigata, Hook., 205; ecol., 28 (as 
viridissima). 
longissima, Blume, 205. 
var. arachnoides, Hook. & Baker, 
205. 
Norrisii, Mett., 205; ecol., 29, 205. 
vestita, Blume, 205; ecol., 38, 41. 
vuleanica, Blume, 205; ecol., 31, 36. 
Globba Francisci, Rzd/.*, 162. 
Gibbsiz, Ridl.*, 162; ecol., 18. 
pendula, Rowb., aff., 163. 
propinqua, Rid/., 162; mentioned, 18. 
sp., ecol., 18. 
violacea, Ridl., aff., 162. 
Glochidion littorale, Blume, 134; ecol., 12, 
53. 
Gloeocapsa eruginosa, Aiitz., 252. 
arenaria, Rabenh., 232. 
atrata, Kiitz., 232. 
punctata, Kiitz., 282. 
rupestris, Kiitz., 233. 
sanguinolenta, Avitz., 232 ; ecol., 239. 
Glcothece palea, Fort, 233. iy 
Glyceria aquatica, Wahlenb., 496 ; distrib., 
510. 
spectabilis, Mert. & Koch, 496. 
Gmelina asiatica, Lenn., 128; ecol., 20. 
Gnetacee of B. N. Borneo, 191. 
Gnetum latifolium, Blume, 191; ecol., 16. 
Gomphonema angustatum, Kuitz., 228. 
constrictum, Hhrenb., var. capitatum, 


Van LHeurck, 228. 


Gomphonema exiguum, Kiits., 228. 
gracile, Pritch., 228. 
intricatum, Aiitz., 229. 
olivaceum, Avitz., 228. 
Gonatonema ventricosum, Wittr., 218. 
Gonatozygon monotenium, De Bary, 212. 
Goniothalamus roseus, Stapf, 58; ecol., 34, 
30, 
Goodenoviacez of B. N. Borneo, 100. 
Goodyera kinabaluensis, Rolfe*, 159 ; 
ecol., 29. 
Gourds, mentioned, 24, 
Graminew of B. N. Borneo, 185-191; of 
Shikotan, 495-498, 442. 
Gray, Asa, and his term “ Anthotaxy,” 
discussed, 514. 
Green, Miss M. L., see Stapf, Dr. O. 
Groves, H., Characee of B. N. Borneo, 
215. 
Guillard, A., his views on inflorescences 
discussed, 514. 
Guioa pleuropteris, Raddk., 65 ; ecol., 12. 
Guttiferee of B. N. Borneo, 59. 
(tymnadenia conopsea, 2. Br., 487 ; distrib., 
508. 
Gymnoglottis, J. J. Sm., mentioned, 155. 
Gymuopetalum cochinchinense, Kurz, 82 ; 
ecol., 15. 
Gymnosorus variegatus, J. Ag., 214; ecol., 
Gynandropsis pentaphylla, DC, aff., 58. 
sp., 58. 
Gynura sarmentosa, DC., 99; ecol., 24. 
Gypsophila, Linn., infl., 546. 
Gyrosigma attenuatum, abenh., var. 
scalprum, O. Kuntze, 228. 
scalproides, Rabenh., 228, 


Habenaria bracteata, R. By., £. major, 
Matsudaira, 488. 
conopsea, Beuth., 487, 
japonica, A. Gray, var. minor, Miq., 
488. 
minor, Miyabe, 488. 
Hemata, see Wumata. 
Heemodoracee of B. N. Borneo, 164. 
Halimeda Opuntia, Zamour., 53. 
var. typica, /. S. Bart., 215. 
Tuna, Lamour., 215; ecol., 53. 


Haloragacez of B. N. Borneo, 74. 


~- 


586 INDEX. 


Haloragis micrantha, R. Br., 74; distrib., 
47; ecol., 42, 48, 47. 
Hantzschia Amphioxys, Grun., 231. 
Hapalosiphon Baroni, W. & G. S. West, 
238. 
intricatus, W. & G. S. West, 238 ; 
ecol., 240, 
sp., ecol., 237. 
Harpullia arborea, Radlk., 66; ecol., 20. 
Hawthorn, Common, infl., 541. 
Hedyotis macrostegia, Stapf, 90; ecol., 41. 
protrusa, Stapf, 89; ecol., 30. 
pulchella, Stapf., 89; ecol., 54, 35, 38, 
4]. 

—— yar. maguistipula, Wernham ™, 
89; ecol., 29, 30, 32. 

vestita, R. Br., 89; ecol., 15. 

Hedysarum neglectum, Ledeb., 458. 
obscurum, Linn., distrib., 503. 

var. neglectum, Zirautv., 458 ; 

distrib., 503; ecol., 440. 
Helicia Maxwelliana, Gibbs *, 131; ecol., 
31. 
sp., mentioned, 28. 

flelleborus, Zinn., infl., 517, 581. 
cyclophyllus, Boiss., infl., 533. 
foetidus, Linn. infl., 581, 6388, 588. 
lividus, { Soland. in| Att., infl., 531, 
niger, Linn., infl., 531, 533. 
orientalis, Lam., infl., 531. 
torquatus, hort., infl., 533. 
viridis, Zinn., infl., 531, 533. 

Helotiacese of B, N. Borneo, 210. 

Hemerocallis Middendorflii, Yrautv. & 

Mey., 489; distrib., 508; ecol., 440. 

Hemiangiospermes, mentioned, 523. 

Hemigraphis alternata, 7. Anders., 120. 

Hepaticee of B. N. Borneo, 210, 

Heracleum barbatwn, Ledeb., 469. 

lanatum, Micha, 469; distrib., 405. 

Herbarium specimens of fleshy plants, a 

method of securing, 154. 


Hernandia, Pluwm., sp., ecol., 13. 
Heylandia Perrottetii, Spreng., 305. 
Hibiscus Abelmoschus, Linn., 61; ecol., 
15. 
Hieracium umbellatum, Linn., distrib., 
506, 
—— var. scabro-hirsuta, DC., 476. 
Hierochloé@ borealis, Roem. §& Schuult., 495 ; 
distrib., 509. 


Honkeneya peploides, Vhrenb., var. oblongt- 
folia, Fenzl, 455. 
Hormosira articulata, Zanard., 214. 
Horse-chestnut, infl., 520. 
Hoya coronaria, Blume, 110; ecol. 22. 
Humata heterophylla, Desv., 199; ecol., 
18. 

Hunnemannia, Sweet, infl., 535. 

Hutchinson, J., Euphorbiacee of B. N, 
Borneo, 135-136. 

Hy, H. F., his views on inflorescences, 
mentioned, 516. 

Hydrangea bracteata, Sieb. & Zucc., 464. 
cordifolia, Sieb. & Zucc., 464, 
paniculata, Steb., 464; distrib., 504 
petiolaris, Sieb. § Zuce., 464; distrib., 

504. 
scandens, Maxim., 464, 

Hydrastis, Zils, infl., 586. 

Hydroclathrus cancellatus, Bory, 215. 

Hydrocotyle javanica, Thunb., 85; ecol., 

24, 
Efygrophila saxatilis, Redl., 119. 
Hymenophyllum aculeatum, Raci., 197 ; 
ecol. 29. 
blandum, Racib., 196; ecol., 37. 
fraternum, Harr., 196; ecol., 4. 
holochilum, C. Christ., 196. 
Neesii, Hook., 197. 

Hypericacez of B. N. Borneo, 59. 

Hypericiveze of Shikotan, 455, 448. 

Hypericum attenuatum, Fr. Schmidt, 455. 
erectum, Thunb., 455; distrib., 503. 
mutilum, Lenn., 59; ecol., 15. 

Hypnvea nigrescens, J. Ag., 218. 

Hy pocalyptus obcordatus, Thunbd., 415. 

Hypoestes floribunda, R. Br., 122; ecol.,. 
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Hypoxis aurea, Lowr., 165; ecol., 20. 

Hypoxylon rubiginosum, Fries, 211. 

[yptis brevipes, Pott., 124; ecol., 15. 


[lex crenata, Thunb., 456; distrib., 503; 
ecol., 441. 
revoluta, Stapf, 64; ecol., 88, 42. 
[livinacezee of B. N. Borneo, 64; of 
Shikotan, 456, 443. 
Illicium, Zinn., infl., 527, 549, 561. 
Impatiens Noli-tangere, Linn., 456 : 
distrib., 503. 


Impatiens platypetala, Zind/. (as platy- 
: phylla), ecol., 30, 34, 35. 
sp., ecol., 30. 
Inactis hawaiensis, Mort7, 236. 
Indigofera, Zinn., mentioned, 243. 
bracteolata, DC., 415. 
hirsuta, Linn., 68; ecol., 20. 
Inflorescence, apical, 560; definition of the 
term, 5183; evolution of the (Parkin), 
511-563; general character and_ bio- 
lovical significance, 518; history of its 
study, 513-518; ‘intercalary’ inflores- 
cence, x proposed new term, 512, 519, 
560; passage from cymose to racemose, 
539; ‘pseudoterminal’ inflorescence, 
a proposed new term, 556-559. 
Insects, mentioned, 520. 
‘Intercalary’ inflorescence, proposed new 
term, 512, 556-559; of. 519, 521. 
_Ipomcea cymosa, Roem. § Schult., 113; 
ecol., 15. 
Iridaceve of B. N. Borneo, 165; of Shiko- 
tan, 488, 443. 
Tris, Tourn., mentioned, 5. 
setosa, Pall., 488; distrib., 508 ; ecol , 
440. 
Tsuchne albens, 7’ren., 185. 
rigida, Nees, 185; ecol., 15, 
virvata, Nees, 185; ecol., 30. 
Isatis oblongata, DC., 453; distrib., 444, 
502. 
Ischeemum rugosum, Salisb., 187; ecol., 
15. 
Itea macrophylla, Wail., 73 ; ecol., 28. 
Ixora stricta, Rov)., 94; ecol., 18, 28. 
Jacquemontia tomentella, Hall. f, 113; 
ecol., 16. 
Jali batu, 187. 
Jambosa rufo-tomentosa, Gibbs *, 
ecol., 21. 
Jasione, Linn., infl., 544. 
Jasminum bifarium, Waill., 110; ecol., 16. 
robustum, Blume, 110. 
Juncaceze of Shikotan, 490, 443. 
Juncus, Linn., distrib., 443. 
articulatus, Linn., 491. 
balticus, Willd., distrib., 509. 
var. Heenkei, Buchen., 491; 
distrib., 509. 
bufonius, Linn., 491; distrib., 509. 
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Juncus effusus, Linn., distrib., 509. 
var. decipiens, Buchen., distrib., 
509. 
— f. gracilis, Buchen., 491 
distrib., 509, 
lampocarpus, Ehrh., 491; distrib. 
509. 
Juniperus chinensis, Linn., distrib., 508. 
-—— yar. procumbens, Jindi., 486; 
distrib., 508 ; ecol., 440. 
—— yar. Sargenti, Henry, 486. 
Jussieua linifolia, Vahl, 82; ecol., 15. 
repens, Linn., 82; ecol., 54. 
suffiuticosa, Linn., 82; ecol., 15. 
Justicia Gendarussa, Burm. f. (med. pl.), 
12 wecol alo: 
* Jute,” 62. 


Kadsura, Kaempf., infl., 527. 
Kale, mentioned, 427. 
Kalmia, Zznn., infl., 562. 
Kayu Mata Hari, 66. 
Kerria, DC, infl., 536, 559. 
japonica, DC’, infl., 556, 551, 

Kibessia tessellata, Stapf, 81; ecol., 28. 
Kinabalu, Mount, its Flora and Plant 

Formations (Gibbs), 1-240. 
Kladi, 25, 27. 
Kleinhovia hospita, Zinn., 61; ecol., 15. 
Knoxia corymbosa, Willd., 94; ecol., 15. 
Korthalsia, Blume, sp., ecol., 17. 
Kyllinga brevifolia, Rottb., 174; ecol., 15. 


Labiatee of B. N. Borneo, 124; of Shikotan, 
482, 442, 443. 

Lachnocladium furcellatum, Zev., 211. 

Lactuca repens, Benth., 476 ; distrib., 506 ; 
ecol., 459. 

Lagascea, Cav., infl., 615, 545. 

Lagenophora, Cass., sp., 99; distrib., 47 ; 
ecol., 43, 47. 

“Lalang” grass, ecol., 9, 13, 14, 20, 22, 
29, 38, 58,59, 68, 70, 92, 112, 124, 135, 
146, 167, 182, 185-188. 

Laminaria, Zamour., spp., ecol., 437. 

Lanzarts, mentioned, 21. 

Laportea, Gaudich., sp., ecol., 26. 

stimulans, Mig., 138; ecol., 34. 

Larch, Kurile, 488. 

Larix dahurica, 'Turcz., var. japonica, 
Maxim., 486. 
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Larix kurilensis, Mayr, 486; distrib., 508 ; 
ecol., 441. 
sibirica, Masters, 486. 
Larkspur, infl., 539. 
Lasianthus appressus, Hook. f., 95; ecol., 
18. 
kinabaluensis, Stapf, 95. 
Lathyrus, Zinn., infl., 556. 
maritimus, Bigel., 459; distrib., 505 ; 
ecol., 439. 
palustris, Linn., 503; ecol., 441. 
var. pilosus, Ledeb., 459; distrib., 
503. 
Lauraces of B. N. Borneo, 129-131. 
Laurencia papillosa, Grev., 213; ecol., 53. 
sp., 214. 
Lebeckia cytisoides, Thund., 416. 
sericea, Thunb., 415. 
Ledum palustre, Linn., distrib., 506. 
var. dilatatum, Wahlenb., 478; 
distrib., 506; ecol., 441. 
Leea sambucina, Welld., 65. 
Leeches, mentioned, 18. 
Leguminose of B. N. Borneo, 68-72; of 
Shikotan, 457-459, 442, 443. 
Lemna, Linn., sp., ecol., 217. 
Lentibulariaceze of B. N. Borneo (Stapf), 
116. 
Lentinus Hookerianus, Berk., 212. 
Leontopodium kurilense, Takeda, 472; 
distrib., 505; ecol., 440. 
Lepidagathis staurogynoides, S. Moore *, 
120; ecol., 18. 
Lepidosperma chinense, Nees, 179; ecol., 
30. 
Lepistemon flavescens, Blume, 112; ecol., 
16. 
Leptochloa chinensis, Nees, 188. 
Leptocionium holochilum, van den Bosch, 
196. 
Leptonychia glabra, Zurcz., 62; ecol., 16. 
Leptopteris sumatranum, Blume, 111. 
Leptospermum ericoides, A. Rich., ecol., 12. 
javanicum, Blume, 75; ecol., 31, 87, 
39, 41. 
var., 75. 
recurvum, Hook. f., 75; ecol., 30, 31, 
37, 39, 41-48, 133. 
sp., ecol., 114, 155, 183. 
Lespedeza bicolor, Twrez., distrib., 503. 
a, typicum, Mavim., 458. 


Leucobryum javense, Mitt., 208 ; ecol., 28. 
Leueopogon, R. Br., mentioned, 106. 
lancifolins, Hook. f., 107. 
Leucothoé Grayana, Mavim., distrib., 445 
ftnote, 506; ecol., 441. 
var. intermedia, Boissieu, 478. 
var. Tschonoskii, Takeda, 478 ; 
distrib., 506. 
—-- var. Wrightiana, Boissieu, 478. 
Tschonoskii, Maxim., 478. 

Lichens, foliaceous, their absence in forests 
of B. N. Borneo, noted, 18, 34, 46; 
mentioned, 217. 

Ligularia sibirica, Cass., distrib., 506. 

—— B. vulgaris, DC., 475. 

Ligusticum amurense, Rupr., var. paponi- 

cum, Maxim., 479. 
scoticum, Linn.. 468; distrib., 505 
ecol., 440, 441. 

Ligustrum robustum, Blume, 110; ecol., 24. 

Liliaceze of B. N. Borneo, 166; of Shikotan, 
489, 442, 443, 

Lilium avenaceum, Fisch., 489. 

Dauricum, Ker-Gawl., 489; distrib., 
508. 

medeoloides, 4. Gray, 489; distrib., 
508. 

Miquelianum, Makino (a proposed 
new name), 490. 

Lily of the Valley, mentioned, 440. 

Liman, 111. 

Linaria geminiflora, Fr. Schmidt, 480. 

japonica, Mig., 480; distrib., 507; 
ecol., 439. 

Lindsaya decomposita, Willd., 200; ecol., 

32. 

heterophylla, Dryaud., 200. 

jamesonioides, Baker, 200 ; ecol., 32. 

lobata, Poir., 200. 

pectinata, Blume, 200; ecol., 29, 32. 

Linneus, his introduction of the term 
‘Inflorescence,’ ete., 513, 514. 

Liparis disticha, Lindl. 147; ecol., 29. 

Schmidtit, Benth., 487. 
Liriodendron, Linn., infl., 586, 556, 559. 
Tulipifera, Zinn., infl., 527, 
Listera cordata, R, Br., 487 ; distrib., 508; 
ecol., 441. 
nipponica, Makino, 487 ; distrib., 508 ; 
ecol., 441, 
Litsea citrata, Blume, 130; ecol., 21, 
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Litsea oppositifolia, Gibbs *, 130: 
thee 

zeylanica, C. & Fr, Nees, 130. 
Liverworts, thallose, their absence in 

forests of B. N. Borneo, noted, 18. 
Lobelia sessilifolia, Zamb., 477; distrib., 

506. 
Lobeliaceee, infl., 544. 
Loganiacere of B, N. Borneo, 110. 
Lomaria procera, Spreng., 201. 

adnata, Blume, 202. 

Lonicera altavea, Pall., 470. 

ceerulea, Linn., distrib., 505. 
var. altaica, Sweet, 470. 
var. villosa, Maxim., 470. 

—- var. villosa, Torr. & A. Gray, 

470. 
Maximowiczii, Zupr., distrib., 505; 
ecol., 441. 
—— var. sachalinensis, P71. Schmidt, 
470; distrib., 505. 
Lophatherum gracile, Brongn., 189 ; ecol., 
29. 
Lophoschoenus, Stapf*, 179. 

arundinaceus, Stapf *, 180. 

comosus, Stapf *, 180. 

Hoinei, Stapf*, 181. 

Urvilleanus, Stapf *, 180 ; ecol., 30. 
Loranthaceze of B, N. Borneo, 152. 
Loranthus centiflorus, Stapf, 133; distrib., 

3; ecol., 22. 

heteranthus, Wall., aff., 162. 

Maxwellianus, Gibbs *, 182: ecol., 28. 

sabaénsis, Stapf, 133; ecol., 40, 41. 
Lotononis, Bekl. § Zeyh., 249; mentioned, 

354, 395, 400, 409. 

acutiflora, Benth., 249, 416. 

arenicola, Schlecht,, 249. 

azurea, Benth., 415. 

diffusa, Wckl. & Zeyh., 894. 

involucrata, Benth., 415. 

laxa, Lickl. §& Zeyh., 415. 

lenticula, Benth., 249, 416. 

micrantha, Benth., 249. 

namaquensis, Bolus, 249. 

oxyptera, Benth., var. b, 416. 

perplexa, Eckl. § Zeyh., 249, 416. 

perplexa, Eckl, & Zeyh., 394. 

prostrata, Benth., 416. 

trichopoda, Benth., 416. 

umbellata, Benth., 416. 


ecol., 


Lotononis versicolor, Benth., 416. 

Lotus, Linn., sp., 416. 

Lumnitzera coccinea, Wight § Arn., 75; 

ecol., 12. 

Luzula campestris, DC., distrib., 509. 

-—— var. capitata, MWig., 490; distrib., 
509. 

var. congesta, Miyabe, 490. 
pilosa, Welld., 491 ; distrib., 509. 
plumosa, /. Mey., distrib., 491. 

Lycoperdaceze of B. N. Borneo, 212. 

Lycopodiaceee of B. N. Borneo, 206; 

of Shikotan, 498, 448. 

Lycopodium, Linn., distrib., 448, 510. 

casuarinoides, Spring, 206; ecol., 37, 
38. 

chinense, H. Christ, 498, 510. 
clavatum, Linn., 499, 510; ecol., 441. 
dendroideum, Michx., 499. 
Hippuris, Desv., 206; ecol., 35, 36. 
japonicum, Maxim., 498. 
japonicum, Thunb,, 499. 
juniperoideum, Sw., 499. 
Miyoshianum, Makino, 498. 
obscurum, Linn., 498, 510. 
—f, flabellatum, Takeda, 499. 

f, juniperoideum, Takeda, 499. 

scariosum, Lorst., 207 ; ecol., 39. 

Selago, Bong., 498. 

Selago, UH. Christ, 495. 

Selago, Hanzawa, 493. 


Selago, Linn., var. 
Makino, 498. 
Selago, Fy. Schmidt, 498. 
serratum, Thunb. (?), ecol., 29. 
tenuifolium, Herter, 498. 
volubile, Lorst. f., 207; ecol., 20, 39. 
Lygodium circinnatum, Sw., 206; ecol., 


Miyoshianum, 


Wf 
flexuosum, Sw., 206; ecol., 16, 17, 
20. 


pinnatifidum, Sw., 206. 
Lyngbya erugineo-crerulea, Gom., 235. 
Gibbsiz, W. West *, 235. 
limnetica, Lemm., 235. 
majuscula, Harv., 216. 
muscicola, Zanard., 235, 
putealis, Mont., 235. 
subtilis, West, 256. 
Lysichiton camtschatcense, Schott, 492; 
distrib., 509 ; ecol., 441, 
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Lysimachia vulgaris, Linn., distrib., 507. . 
var. dayurica, R. Anuth, 479; | 
! 


distrib, 507. 
Lythrarieze of Shikotan, 465, 445. 
Lythrum Salicaria, Linn., distrib., 504. 
-— y. vulgare, Koehne, 465. 


Maackia amurensis, Rupr. § Maxim., dis- 
trib., 508. 
var. Buergeri, C. A. Schneid., 
459; distrib., 445 ftnote, 505. 
Macaranga hypoleuca, Miill.-Arg., var. 
borneensis, Hutchinson *, 136; ecol., 
52. 
megalophylla, Miill.-Arg., ecol., 20. 
sp., ecol., 20. 
Tanarius, Miill.-Arg., ecol., 16. 
——— var. tomentosa, Miill.-Arg., 136 ; 


ecol., 15. 
Macfarlane, J., Nepenthacee of B. N. | 
Borneo, 125-127. 
Macheerina, Vahl, mentioned, 179. 
Mesa ramentacea, Wall., 107; ecol., 21. 
Magnolia, Zinn., infl., 520, 526, 527, 556, 
559. 
Delayayi, Franch., infl., 526. 
glauca, Linn., infl., 627. 
erandiflora, Linn., infl., 526, 527, 549. 
obovata, Thunb., infl., 527. 
parviflora, Steb. § Zue., infl., 527, 
stellata, Waxim., infl., 527. 
Yulan, Desf., infl., 527. 
Magnoliaceze of B. N. Borneo, 56; infl., 
526, 556; mentioned, 621. 
Maianthemum bifolium, DC., distrib., 508. 
—- yar. kamtschaticum, Trautv. & 
Mey., 489; distrib., 508. 
Maize cult., mentioned, 24. 
Malacea canes, mentioned, 9. 
Mallotus moluceanus, Miill.-Ary., 185; 
ecol., 15, 16. 
ricinoides, Miill.-Arg., 186; ecol., 16. 
Malvaceze of B. N. Borneo, 60. 
Mangroves, ecol., 5, 6, 11, 12, 18, 75, 104, 
120, 195. 
Marchantia emarginata, Reinw., 210; ecol., 
24, 52, 


Maria-Antonia, Parl., 251, 
orientalis, Parl., 402. 


Marine Algze, see Algee. 


ify: 
Dd | 
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Mariscus microcephalus, Presi, 174; ecol., 
_ 15, 20. 
Sieberianus, Nees, 178; ecol., 19. 
umbellatus, Vahl, var. Siebertanus, BK. 
G. Camus, 173. 
Marsilea quadrata, 4. Br., 206 ; distrib., 3. 
Marumia pachygyna, Korth., 79. 
Mastixia trichotoma, Blume, 86; ecol., 28. 
Matonia, R. Br., mentioned, 14. ‘ 
Matricaria ambigua, Miyabe, 473; distrib., 
505; ecol., 439. 
Matteuccia Struthiopteris, 
distrib., 510. 
Meconopsis, /%g., infl., 536. 
Medinilla speciosa, Blume, 80; ecol., 28. 
Medlar, infl., 588. 
Melaleuca, Zinn., infl., 558. 
Melastoma decemfidum, Roxb., ecol., 30. 
rubiginosum, Wall., 79. 
Melastomacee of B. N. Borneo, 78-81. 
Meliacez of B. N. Borneo, 63. 
Melica nutans, Zrnn., 496 ; distrib., 509. 
Melilotus officinalis, Zam., mentioned, 
373. 
Melochia arborea, Blanco, 62; ecol., 15. 
Memecylon lanceolatum, Cogn., 81; ecol., 
16. 
Menispermacez of B. N. Borneo, 58. 
Menyanthes trifoliata, Zinn., 480; distrib., 
507 ; ecol., 441. 
Merismopedium glaucum, Niéig., 238. 
Merremia nympheeifolia, Hall. f., 112; 
ecol., 15. 
Mertensia maritima, S. F. Gray, distrib., 
507. 
subsp. M. asiatica, Takeda, 480 ; 
distrib., 507 ; ecol., 439. 
maritima, auctor. plur. ete., 480. 
rivularis, DC., distrib., 444, 507. 
var, japonica, Takeda, 480; 
distrib., 507 ; ecol., 440, 
Merula Seebohmii, Sharpe, (Brown Black- 
bird) mentioned, 39. 
Mesotenium chlamydosporum, De Bary, 
218. 
Endlicherianum, Ndg., 218. 
Kraumstai, Zemm., 218. 
macrococcum, voy. § Biss. var. 
micrococcum, W. § G. 8. West *, 
219, 
Meteorology of B, N. Borneo, 7. 


Todaro, 500; 
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Metrosideros, Banks, infl., 556, 562. 

-Michelia, Linn., infl., 527, 549, 556, 561. 

Champaca, Zinn., infl., 550. 
fuscata, Blume, infl., 550. 
Micrasterias truncata, Bréd., 222. 
var. sexlobata, W. West *, 222. 
Microcheete robusta, Setch. § Gardn., 237. 
tenuissima, W. § G. S. West, 237. 
Microcoleus, Desmaz., sp., 238. 
vaginatus, Gom., 236. 

var. tenuior, W. West *, 237. 

Microcystis marginata, Kiitz., 233. 

Microdesmis casearizfolia, Planch., 135; 
ecol., 16,17. — 

 Microlepia pinnata, J. Sm., 200. 

Microspora pachyderma, Lagerh., 217. 

Microsporales of B, N. Borneo, 217. 

Mierostylis cordifolia, Rolfe, aff., 147. 

kinabaluensis, Rolfe *, 146; ecol., 30. 
monophyllos, Zandl., 487; distrib., 
508. 
Mikania scandens, Welld., 97; ecol., 35. 
Milium effusum, Zinn., 495;  distrib., 
509. 
Millettia Niewwenhuisii, J. J. Sm., 68. 
Miscanthus purpurascens, Anderss., 494 ; 
distrib., 509. 
sinensis, Anderss., 187; ecol., 15, 
28. 
sp., ecol., 440. 

Mischobulbum scapigerum, Jolfe, 158; 
ecol., 18. 

Meehringia lateriflora, Fenzl, 455; distrib., 
503. 

Monachosorum, Kunze, sp., ecol., 32. 

subdigitatum, Kuhn, 200; ecol., 32. 

Monochoria hastzfolia, Presl, 166; ecol., 
19, 54. 

Moore, S., Flora of B. N. Borneo :—Acan- 
thacese, 118-122; Composite, 97-99 ; 
Gesneracee, 116-118. 

Moracex of B. N. Borneo (Ridley), 156- 

138. 

Mosquitoes, mentioned, 19. 

Mosses, absence on Mt. Kinabalu noted, 34, 

45; ecol., 29, 36, 39, 47. 

Mountain Ash, infl., 517. 

Mucuna pruriens, DC., 70; ecol., 14. 

Mummy Pea, mentioned, 450. 

Mneeci of B. N. Borneo, 208. 

Musseenda frondosa, Linn., 92; ecol., 17. 
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Myosotis intermedia, Zink, 480; distrib., 
507. 
Myriogyne minuta, Less., 99; ecol., 15. 
Myristica glauca, Blume, 129; ecol., 16. 
Myristicacese of B. N. Borneo, 129. 
Myrmecodia echinata, Gaud., 95. 
Myrsinacee of B. N. Borneo, 107-109. 
Myrsine dasyphylla, Stapf, ecol., 41. 
Myrtaceze of B. N. Borneo, 75-78; infl., 
556, 558, 562. 
Myrtus flavida, Stapf, 76; ecol., 39. 


Naiadacez of B. N. Borneo, 172. 
Naias graminea, Del., var. angustifolia, 
Rendle, 172; ecol., 16. 
sp., ecol., 222-296, 280, 284. 
Nauclea cyrtopoda, Miq., mentioned, 88. 
cy1topodioides, Wernham *, 87; ecol., 
18. 
Nayicula anglica, Ralfs, 226. 
Brebissonii, Avitz., 226. 
eryptocephala, Kiitz., 227. 
var. veneta, Van Heurck, 228. 
dicephala, W. Sm., 227. 
elliptica, Kiitz., 227. 
— yar. oblongella, Van Heurck, 
227. 
gastrum, Donk., 227, 
gibba, Kiitz., 227. 
iridis, Lhrenb., 227. 
mesolepta, Ehrenb., 227. 
viridula, Kiitz., 227. 
Wella-tandale-Cottt, Rheede, 241. 
Nemalionales of B. N. Borneo, 216, 
Nepenthacezee of B. N. Borneo, 125-127 ; 
mentioned, 5. 
Nepenthes, Zn., note on the radical 
pitchers, 22; mentioned, 216. 
ampullaria, Jack, 125; ecol., 22. 
Boschiana, Korth., 126; ecol., 31. 
Edwardsiana, Hook. f., 126; ecol., 31, 
36; hybrid, 127. 
gracilis, Korth., 126; ecol., 12, 22, 53; 
mentioned, 31. 
Harryana xX, Burbidge, mentioned,127. 
Lowii, Hook. f., 127; ecol., 31, 86. 
Rafilesiana, Jack, 126; ecol., 22. 
Rajah, Zook. f., ecol., 31, 38, 46; 
distrib., 46; hybrid, 127. 
sp. (hybrid), 127. 
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Nepenthes tentaculata, Hook. f., 125; ecol., 
30, 31, 38. 
var. tomentosa, Macfarl., 125; 
ecol., 41. 
villosa, Hook. f., 126; ecol., 38; 
hybrid, 127. 
Nephelaphyllum scapigerum, Hook. f,, 
153. 
Nephrodium cicutarium, Baker, 199. 
cucullatum, Baker, 198. 
immersum, Hook., 198. 
truncatum, Presl, 198. 
Nephrolepis acuminata, Kuhn, 199. 
acuta, Presl, 199. 
biserrata, Schott, 199; ecol., 20, 22. 
davallioides, Kunze, 199. 
Nertera depressa, Banks § Soland., ecol., 
35. 
Neviusia, 4. Gray, infl., 536. 
alabamensis, A. Gray, infl., 537. 
Nibong, 54. 
Nigella, Zinn, infl., 531. 
sp., infl., 526. 
Nipa palm, mentioned, 25; salt made from, 
9. 
Nitella acuminata, A. Brawn, 218; ecol., 
16. 
—— var. indica, A. Braun, 213. 
Nitzschia obtusa, W. Sm., 231, 
Palea, W. Sm., 231. 
sigmoidea, W. Sm., 231. 
tryblionella, Hantzsch, 231. 
vermicularis, Grun., 231. 
Nostocacez of B. N. Borneo, 238. 


Oak-tree, mentioned, 23. 

Ocimum Basilicum, Limn., 124;  ecol., 
22. 

Odontocyclos kurilensis, Turez., 452. 

Odontosoria chinensis, J. Sm., 200; ecol., 
20. 

Cicophila ants, pests on Fagreea racemosa, 
Jack, 111. 

Cdongoniales of B. N. Borneo, 216, 

(Hdogonium, Link, spp., 216. 

Oldenlandia diffusa, Rorb., 92; ecol., 18, 

15, 19. 
erythreeoides, Miq., 92. 

Oleaceze of B. N. Borneo, 110; of Shikotan, 

479, 443. 


Onagraceze of B. N. Borneo, 82; of Shiko- 
tan, 465-467, 443. 

Oncosperma filamentosum, Blume, ecol., 54. 

Ononis, Linn., infl., 562. 
arvensis, Linn., infl., 555. 
excisa, Taub., 394. 

Natrix, Zinn., infl., 555. 
racemosa, Thunb., 395. 
rotundifolia, Zinn., infl., 554. 

Oocystis elliptica, West, 225. 
solitaria, Wettr., 225. 

Ophioglossaceze of Shikotan, 499, 443. 

Ophiopogon malayanus, Ridl., 165; ecol., 

29, 34, 35. 

Oplismenus compositus, Beawv., ecol., 35. 

f, velutina, Stapf, 186. 

Oranges, mentioned, 21, 27. 

Orchidacez of B. N. Borneo, 146-161. 

Orchideze of Shikotan, 487, 442, 443. 

Orchids, ecol., 29, 35, 39, 440. 

Orchis aristata, Fisch., 487 ; distrib., 508. 

Origin of solitary axillary flower, 548-556, 

561 ; of solitary terminal flower, 
521 seq. 

Orography of B. N. Borneo, 5-7, 

Orthosiphon stamineus, Benth., 124. 

Oryza granulata, Nees & Arn., 187. 
Meyeriana, Bazll., 187; ecol., 17. 
minuta, Presi, 187. 

Ridleyi, Hook. f., 187; ecol., 15, 17. 

Oscillatoria Agardhii, Gom., 234. 
animalis, Ag., 234. 
geminata, Gom., 234, 
limosa, Ag., 234. 
nigra, Vauch., 234. 
princeps, Vauch., 234. 

Oscillatoriaceze of B. N. Borneo, 216, 285-~ 

238. 
Otophora fruticosa, Blume, 66; ecol., 15, 
ile 
imbricata, Blume, 66 ; distrib., 8 ; ecol., 
IN 
Oxalis Acetosella, Zinn., 456 ; distrib., 503 ; 
ecol,, 441. 
Oxycoccus palustris, Pers., 477; distrib., 
506 ; ecol., 441. 

Oxyria digyna, Hill, 484 ; distrib., 444, 507. 
reniformis, Hook., 484. 

Oxytropis retusa, Matsumura, 458 ; distrib., 

508 ; ecol., 440. 

Ozonium, Link, sp., 212. 
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Padi, 6; 9, 1d, 14,19; 20, 91, 23, 27, 62, 
— «#64. 
Padina Commersoni, Bory, 214. 
Peonia, Linn., infl., 529, 530, 559. 
albiflora, Pall., infl., 529, 580. 
anomala, Zinn., infl., 529. 
lutea, Delavay, infl., 529. 
Moutan, Sims, infl., 530, 533. 
obovata, Maxim., 451; distrib., 502 ; 
ecol., 441. 
officinalis, Zinn., infl., 5380, 585. 
Veitchii, Lynch, infl., 529. 
Palestine Wild Pea crosses (Sutton), 427- 
_ 434, 
Palmacez of B. N. Borneo, 168-170; men- 
tioned, 5. 

Palms, ecol., 18, 34. 

Pandanaceze of B. N. Borneo, 170; men- 
tioned, 5. 

Pandanus caricosus, Kurz, aff., 171. 
dubius, Spreng., 170; ecol., 58. 
Gibbsianus, Martelli*, 170; ecol., 24. 

Panicum colonum, Zinn., 185. 
nodosum, Kunth, 185. 
palmefolium, Keenig, 186. 
patens, Linn., 186 ; ecol., 15. 
sarmentosum, Rovrb., 186; ecol., 15, 

7 

Papaver, Tourn., infl., 525, 526, 535, 559. 
bracteatum, Zindl., infl., 535. 
orientale, Linn., infl., 535. 
pilosum, Szbth. § Sm., infl., 536. 
Rheeas, Zinn., infl., 535. 
somniferum, Zinn., infl., 535. 
spicatum, Boiss. § Bal., infl., 536. 
strictum, Boiss. § Bal., infl., 535. 

Papaveracees, infl., 526, 535, 539; of Shi- 

kotan, 4651. 

Paphiopedilum, Pfitz., mentioned, 161. 
Dayanum, Pfitz., 161. 

Papilionacee, infl., 554, 562. 

Parkia Roxburghii, G. Don, 72; ecol., 13, 

16, 52. 
Parkin, J., Evolution of the Inflorescence, 
511-568. 
Parnassia palustris, Linn., 464; distrib., 
504; ecol., 440. 
Parsonsia spiralis, Wall., 110; ecol., 18. 
Paspalum conjugatum, Berg., 185 ; ecol., 
15. 
Kora, Willd., 185; ecol., 15. 
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Passerina annua, Wikst., mentioned, 257. 
Passiflora foetida, Zinn., ecol., 15. 
Patersonia borneensis, Stapf, 165; ecol., 
37. 
sp., ecol., 36, 85, 208. 
Patrinia hispida, Bunge, 471. 
parviflora, Sieb. & Zuee., 471. 
seabiosifolia, Fisch., 471; distrib., 505 ; 
ecol., 441. 
sibirica, Juss., 471; distrib., 444, 505. 
Pavetta indica, Zinn., 94. 
sumatrensis, Roth., 94; ecol., 12. 
Pea, mentioned, 437. 
Field, crossed with Wild Pea from 
Palestine, 427-434, 
Garden, crossed with Wild Pea from 
Palestine, 427-434. 
Wild, crossed with commercial types, 
e 497. 
Pediastrum tetras, Ralfs, 225. 
Pedicularis, Zinn., distrib., 443. 
Chamissonis, Stev., 481. 
var. japonica, Maxim., 481. 
Chamissonis, Miyabe, 481. 
japonica, Mig., 481; 
ftnote, 507 ; ecol., 440. 
resupinata, Linn., 481; distrib., 507. 
venusta, Schang., distrib., 507; ecol., 


distrib, 445 


440, 
var. dentifolia, Bonati, 481. 
—— yar. Schmidt, 7. Ito, 481; 
distrib., 507. 
var., 481. 


Peliosanthes, Andr., sp., 164. 

Pellionia Griffithiana, Wedd., aff., 139. 
kabayensis, Gibbs *, 188 ; ecol., 52. 
Penium Clevei, Lund., var. crassum, W. & 

G. S. West, 219. 

cruciferum, Wittr., 219. 

curtum, Bréb., 220. 

exicuum, West, var. subrotundatum, 
W. West *, 219. 

polymorphum, Perty, 220. 

spinospermum, Josh., 219. 

truncatum, Ralfs, 220. 

Pentaphragma aurantiacum, Stapf, men- 

tioned, 100. 

Scortechinii, King § Gamble, men- 
tioned, 100. 

viride, Stapf § M. L. Green *, 100; 


ecol., 52. 
2-8 2 
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Peony, infl., 520. 
Peperomia decumbens, C. DC.*, 128; 
ecol., 35. 
Perrottetia alpestris, Zoesen., var. philippi- 
nensis, Stapf, 64; ecol., 52. 
Petasites japonicus, M7q., distrib., 506. 
—— var. giganteus, Makino, 474; 
distrib., 506; ecol., 441. 
Petunga, DC., aff., 96. 
Phaius Blumei, Zindi., 153; ecol., 22. 
Wallichi, Zindl., aff., 155. 
Phalenopsis amabilis, Bhune, 157; ecol., 
ive 
Rosenstromii, Bailey, aff., 157. 
Phalaris arundinacea, Zinn., 495; distrib., 
“509; ecol., 441. 
Phellodendron amurense, Rupr., 456; dis- 
trib., 508; ecol., 440. 
Phellopteris littoralis, Benth., 468; dis- 
trib., 505; ecol., 439. 
Phleum pratense, Lenn., 495 ; distrib., 509. 
Phormidium tenue, Gom., 235. 
Photinopteris speciosa, Pres/, 204; ecol., 
52. 
Phragmites communis, 7in., 496; distrib., 
509. 
Phreatia densiflora, Zindl., 152; ecol., 
36, 
monticola, Rolfe *, 152. 
secunda, Lendl, aff., 158. 
Phyllagathis elliptica, Stapf, 79; ecol., 29, 
30, 32. 
Phyllanthus Urinaria, Zinn., 1383; ecol., 
19. 
Phyllocalyx, Hochst., 251. 
Quartinianus, A. Rich., 865. 
Phyllocladus hypophylla, Hook. f, 195; 
ecol., 32, 35, 41. 
sp., ecol., 36, 38, 40. 
Phyllocrater, Wernham *, 90. 
Gibbsiea, Wernham*, 90; ecol., 41, 
43. 
Phyllospadix Scouleri,'Hook., 492 ; distrib., 
509; ecol., 439. 
Phyteuma, Zinn., infl., 544. 
Picea ajanensis, Fisch., 486; distrib., 508 ; 
ecol., 440. 
Picris Hieracioides, Zenn., distrib., 506. 
var. japonica, Regel, 476; dis- 
trib., 506. 
japonica, Thunb., 476. 


Pilea crassifolia, Stapf, 188. 
Johniana, Stapf, 138; ecol., 42, 48, 47. 
Stapfiana, Gibbs *, 188; ecol., 30. 
Pinaces of Shikotan, 486, 442. 
Pinanga capitata, Becc.*, 168; ecol., 37. 
cochinchinensis, Blwme, aff., mentioned, 
169. 
Gibbsiana, Becc.*, 168; ecol., 28. 
Pineapples, Wild, mentioned, 19. 
Pinus pumila, Regel, mentioned, 486. 
Piper amphibracteum, C. DC.*, 128 ; ecol., 
36. 
Betle, Zinn., var. Siriboa, C. DC., 
127; ecol., 16. 
sarmentosum, Rovxb., 128 ; ecol., 14. 
stylosum, Mzg., 128; ecol., 18. 
Piperaceee of B. N. Borneo, 127-129 ; men- 
tioned, 5. 
Pipturus argenteus, Wedd., 146; ecol., 20. 
Pistia Stratiotes, Linn., ecol., 16. 
Pisum, Linn., infl., 556. 
arvense, Linn., crossed with Wild Pea 
from Palestine, 427-434; hybrids, 
431. 
humile, Bozss., 429 ftnote. 
sativum, Linn., crossed with Wild Pea 
from Palestine, 427-484; hybrids, 
432. 
Pitcher-plants, mentioned, 37. 
Pithecolobium angulatum, Benth., 72. 
fasciculatum, Benth., 72; ecol., 16. 
microcarpum, Benth., ecol., 28. 
Pithophora, Wittr., spp., 217. 
Pittosporaceze of B. N. Borneo, 58. 
Pittosporum ferrugineum, Dryand., 58; 
ecol., 19. 
sp., mentioned, 20. 
Plagiogyria adnata, Bedd., 202; ecol., 36, 
39, 41. 
Plantaginese of Shikotan, 482, 443. 
Plantago camtschatica, Link, 482 ; distrib., 
507; ecol., 439. 
major, Linn., distrib., 507. 
var. asiatica, Deene., 482 ; distrib., 
507. 
Platanthera, Rich., distrib., 443. 
Blumei, Lindi., aff., 160. 
chlorantha, Cust., 488; distrib., 508, 
445 ftnote. 
Chorisiana, Reichenb. f., distrib., 508, 
445 ftnote. 


Platanthera Chorisiana var. elata, Finet, 
488 ; distrib., 508. 
Gibbsie, Rolfe *, 160 ; ecol., 39. 
kinabaluensis, A7iinzl.*, 160, 161. 
Makinoi, Yabe, 488, 508. 
minor, Reichend. f., 488, 508; distrib., 
444, 
sachalinensis, Fr. Schmidt, 488, 508. 
spp., ecol., 440. 
Stapfii, Ardnzl.*, 160. 
tipuloides, Zindl., 488, 508. 
viridis, Lindl., 488, 508. 
Platycerium biforme, Hvok., ecol., 17. 
Plectonema orientale, W. West *, 237. 
' Pleurococcoidex of B. N. Borneo, 225. 
Pleurococcus rufescens, Bréb., 224. 
var. viridis, W. West *, 225. 
vulgaris, Meneg., 224. 
Pleurospermum austriacum, Loffm., 469 ; 
distrib., 505 ; ecol., 440. 
kamtschaticum, Hoffm., 469. 
Pleurotenium Khrenbergii, De Bary, 221. 
Trabecula, Ndg., 221. 
Pluchea indica, Less., 98. 
Poa, Linn., distrib., 448, 510. 
annua, Linn., 496, 510. 
cenisia, AJ/., 496, 510; ecol., 444. 
distichophylla, Gaud., 496. 
epileuca, Stapf, 189; ecol., 45, 45. 
glumaris, 7rin., 496, 510. 
leptocoma, Trin., 496. 
sphondylodes, Trim., 496, 510. 
stenantha, Trin., 510. 
var. leptocoma, Ledeb., 496, 510. 
Podalyria orbicularis, #. Mey., 416. 
Podocarpus brevirolius, Foaw., 194; ecol., 
30, 31, 32, 35, 36, 41. 
cupressina, RK. Br., 198. 
imbricatus, Blume, 198; ecol., 32, 35 
36, 41. 
polystachyus, R. Br., 194; ecol., 13. 
spp., 194; ecol., 30, 31, 38. 
Podochilus rupicola, Ridl., 159. 
serpyllifolius, Zindl., 159 ; ecol., 30. 
Pollia sorzogonensis, End/., 167; ecol., 17. 
sumatrana, Hassk., 167 ; ecol., 18, 24. 
Pollination of inflorescences by insects, 
discussed, 520. 
Polygala, Linn., mentioned, 255, 
chinensis, Zinn., 59; ecol., 20. 
Polygalacex of B. N. Borneo, 59. 
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Polygonacew of B. N. Borneo, 124; ot 
Shikotan, 488, 443. 
ealeonum, Linn., distrib., 443. 
aviculare, Tinh miei 507. 
var. rageent: Ledeb., 485; dis- 
trib., 507. 
chinense, Zinn., 124 ; ecol., 29, 35. 
flaccidum, Meissn., 125; ecol., 15. 
lapathifolinm, Linn., 483 ; distrib., 507. 
 paniculatum, Meissn., 483. 
polymorphum, Zedeb., distrib., 445 
ftnote, 507. 
var. ajanense, Legel § Til., dis- 
trib., 507 ; ecol., 441. 


Savatiert, Nakai, 483. 
viviparum, Linn., 483; distrib., 507, 
445 ftnote ; ecol., 440. 
Weyrichi, Fr. Schmidt, distrib., 507. 
var. alpinum, JMaaim., 483; dis- 
trib., 507. 

Yokusaianum, Makino, 488, 507. 

Polyosma bracteosum, Stapf, 74; ecol., 39, 
40, 

Hookeri, Stapf, 74; ecol., 39-41, 
Polypodiaceze of Shikotan, 500, 442, 443. 
Polypodium adnascens, Desy., 204. 

alternidens, Cesatz, 203 ; ecol., 41. 

clavifer, Hook., 204. 

cucullatum, Nees §& Blume, 203; ecol., 

29. 

fasciatum, Presl, 203. 

fuscatum, Blume, 203. 

hirtellum, Blume (pars), 203. 

hiriellum, Blume, ecol., 32, 36. 

incurvatum, Blume, 204; ecol., 39. 

lasiosorum, Hook., 203. 

malaccanum, Baker, 203. 

multilineatum, Wall., 198. 

pleiosoroides, Copelind: 203 ; distrib., 

A, 

pubinerve, Christ, 203. 

stenopteris, Baker, 204. 

subdigitatum, Blume, 200. 

triquetrum, Blume, 204; ecol., 36, 

38. 
Polyporacez of B. N. Borneo, 211. 
Polystichum aristatum, Pres’, 199; ecol., 
38, 39. 

Braunii, Wée, 500; distrib., 510, 

Polystictus flavus, Lloyd, 212. 
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Polystictus rigens, Sace., 211. 
sanguineus, Mey., 211. 
xanthopus, Pies, 212. 
Pontederiaceze of B. N. Borneo, 166. 
Popowia, Endl., sp., 58. 
Porphyra umbilicalis, Kiitz., ecol., 437. 
Potamogetonaces of Shikotan, 492. 
Potatoes, sweet, mentioned, 24, 27, 437. 
Potentilla, Zinn., distrib., 443 ; infl., 546. 
Anserina, Linn., 461; distrib., 504 ; 
ecol., 439. 
fragarioides, Linn., distrib., 504. 
var. stolonifera, Maxim., distrib., 
504. 
—— f. japonica, Th. Wolf, 461. 
fragiformis, Fr. Schmidt, 462. 
fruticosa, Linn., distrib., 504; ecol., 
441. 
var. tenuifolia, Zehm., 461. 
grandiflora, Maxim., 462. 
leuconota, D. Don, ecol., 42, 45. 
var. borneensis, Stapf, 73. 
megalantha, Takeda, 462; distrib., 
504. 
Mooniana, Wight, ecol., 42, 43. 
var. kinabaluensis, Stapf, 73. 
parvula, Stapf, 73 ; ecol., 43. 
spp., ecol., 48, 47 ; distrib., 47. 
Pouzolzia indica, Gaud., 145; ecol., 15. 
viminea, Wedd., 146; ecol., 24. 
Pratia borneensis, Hemsi., ecol., 35. 
var. grandiflora, Stapf, 100. 
Priestleya sericea, L. Mey., 416. 
Sp, 415. 
villosa, DC., 415. 
Prim da fariosa, 
478. 
Faurier, Franchet, 478. 
modesta, Biss. § Moore, distrib., 506. 
——var. Faurie, Takeda, 478 ; distrib., 
445 ftnote, 506. 
Primulacez of Shikotan, 478, 442, 443. 
Proteacee of B. N. Borneo, 131. 
Prunus Maximowiczii, Rupr., 459; distrib., 
503. 
Ssiori, Jr. 
503. 
Pseudoraphidiee of B. N. Borneo, 230- 
232. 
‘ Pseudoterminal ’ inflorescence, a proposed 
new term, 556-559, 562. 


linn., var. Faurie, 


Schmidt, 459;  distrib., 


} 
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Psychotria malayana, Jack, 94; ecol., 36. 
Pteridium aquilinum, Awhn, distrib., 510 ; 
ecol., 22, 28, 37; cf. Bracken. 
var. osmundaceum, H. Christ, 

501; distrib., 510. 

Pteris biaurita, Zinn., mentioned, 202. 
Dalhousize, Hook., 202; ecol., 18. 
marginata, Bory, 202. 
quadriaurita, Retz., 202. 
tripartita, Sw., 202; ecol., 14. 

Pterisanthes cissoides, Blume, 64 ; ecol., 29. 

Pternandra capitellata, Jack, 81. 
cerulescens, Cogn., 81. 
ceerulescens, Jack, 80; ecol. 54. 

—— var. B: Jackiana, C. B. Clarke, 
mentioned, 81. 
var. y. cyanea, Cogn. ; mentioned, 


81. 
Korthalsiana, Triana, 81. 
medinilliformis, Naudin (ex parte), 81. 
Pterula subulata, Fes, 211. 
Pterycymbium javanicum, Bennett & 
Brown, 61. 
Ptyssiglottis Gibbsie, S. Moore *, 122; 
ecol., 17. 
frutescens, Hall. f., mentioned, 122. 
procridifolia, Hall. f., mentioned, 122. 
Pyrethrum ambiguum, Ledeb., 473. 
Pyrus, Linn., infl., 517, 538. 
americana, DC., var. microcarpa, Miq., 
468. 
Aucuparia, Hhrh., infl., 517, 538. 
var. japonica, Maxim., 463. 
Cydonia, Zinn., infl., 517, 538. 
germanica, Hook. f., infl., 588. 
japonica, Thunb., infl., 588. 
Malus, Linn., infl., 538. 
sambucifolia, Cham. & Schlecht., 463. 
spp., infl., 559. 


Quamoclit pinuata, Boj, 113. 
Quercus Hawvilandii, Stapf, 146; 
39. 
sp., mentioned, 23. 
Quince, infl., 517, 538. 


ecol., 


Rafnia amplexicaulis, Thunbd., 415. 
cuneifolia, Thunbd., 415. 
opposita, Thunb., 416. 


Rafnia sp., mentioned, 242, 268. 
Thunbergii, Harv., 416. 
triflora, Thunb., 416. 

“Rain forest,” mentioned, 8. 

Randia densiflora, Benth., 94; ecol., 52. 

Ranunculacee, infl., 529-535, 526, 527; of 

Shikotan, 448-451, 442, 443; mentioned, 
521, 5389. 

Ranunculus, Zinn., infl., 531, 584, 546. 
aconitifolius, Zimn., infl., 531, 546. 
acris, Linn., distrib., 502; ecol., 440; 

infl., 631, 5385, 546, 

var. Steveni, Ledeb., 449; distrib., 

502, 

subsp. Stevent, Korsch., 449. 

—— var. grandiflorus, Regel., 449. 
borealis, 'Trauty., var. glabrescens, 
Freyn, 449. 
repeus, Zinn., 450; distrib., 502. 
_Raphidiev of B. N. Borneo, 227--280. 
Raphidophora Peepla, Schott, 171. 
Raphiolepis indica, Limdl., infl., 541. 
Ratonia rufescens, 'Turcz., 66. 
Reboulia hemispherica, Raddi, var. java- 
nica, Schiffn., 210; ecol., 35. 
Renanthera Hookeriana, Reichenb. f., 157. 
Rendle, A. B., Naiadaceze of B. N. Borneo, 
172. 
Requienia obcordata, DC., mentioned, 259, 
Rhacelopus acaulis, Mitt., 209; ecol., 52. 
Rhamnacee of B. N. Borneo, 64. 
Rhizoclonium hieroglyphicum, Kiitz., 217. 
Rhizogonium spiniforme, Bruch, 208. 
Rhizophoraceee of B. N. Borneo, 74. 
Rhododendron, Linn., infl., 520. 
acuminatum, /Zook. f., 104; mentioned, 
103; ecol., 40. 
Brookeanum, Low, 103; ecol., 11, 25,32. 
erassifolium, Stapf, 102; ecol., 32. 
chrysanthum, Pall., 478; distrib., 
506 ; ecol., 441. 
cuneifolium, Stapf, 104; ecol., 32, 36. 
ericoides, Low, 104; ecol., 36, 37, 38, 
40, 41, 42, 43, 183. 
kamtschaticum, Pall., 478 ; distrib., 
506. 
Lowii, Hook. f., 102, 104; ecol., 39, 
37, 40. 
Maxwellii, Gzbbs *, 103 ; ecol., 35. 
rugosum, Low, 104; ecol., 38 ; 
mentioned, 103. 
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Rhododendron spp., ecol., 11, 37, 43. 
stenophyllum, Hook. f., 104; ecol., 36, 
37. 

Rhodomelacew of B. N. Borneo, 218. 

Rhodomyrtus tomentosus, Wight, 76; 
ecol., 12. 

Rhodotypos, Sted. § Zuce., infl., 586. 
kerrioides, Sieb. § Zucc., infl., 537. 
Rhuacophila javanica, Blume, 166; ecol., 

35. 
Rhus Toxicodendron, Linn., distrib., 503. 
var. radicans, Torr., 457 ; distvib., 
503. 
Rhynchospora aurea, Vahl, 181; ecol., 15. 
chinensis, Boeck., 181. 
glauca, Vahl, var. chinensis, C. B. 
Clarke, 181; ecol., 22. 
Wallhchiana = seq., 
Wallichii, Kunth, 181; ecol., 15, 20. 
Ribes latifolium, Jancz., 464; distrib., 504 ; 
ecol., 441. 
petreum, Wulf., var. tomentosum, 
Maxim., 464. 
Riecia fluitans, Zian., 210. 
Riceiocarpus natans, Corda, 210; ecol., 16. 
sp., ecol., 221, 228, 230. 

Rice, mentioned, 9, 34; — cult., mentioned, 
22, 28, 49, 53. 

Ridley, H. N., Flora of B.N. Borneo :— 
Amaryllidacee, 165 ; Commelinacee, 
167; Dioscoreacex, 165,; Hriocaulaceze, 
172; Hemodoracex, 164 ; Iridacez, 
165 ; Liliacesee, 166 ; Moracez, 136—- 
138; Pontederiacew, 166; Scitamines, 
162-164; Taccacew, 165; Xyridacew, 
167. 

Rivulariacese of B. N. Borneo, mentioned, 
240, 

Rock specimens from Brit. N. Borneo, 


mentioned, 5. 

Roeper, J., his view on inflorescences 
discussed, 515. 

Rolfe, R. A., Orchidacex of B. N. Borneo, 
146-161. 

Romneya, Harv., infl., 535, 559. 

Rosa, Towrn., infl., 559. 

acicularis, Lindl., distrib., 504. 

B. Gmelini, C. A. Mey., 462 ; 
distrib., 504. 

altaica, Willd., infl., 537. 


. u s mar 
eanina, Linn., infl., 537. 
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Rosa Hugonis, Hemsi., infl., 537. 
indica, Zinn., infl., 588. 
kamtschatica, Redouté, 468. 
multiflora, Zinn., infl., 538. 
rugosa, Thunb., 463; distrib., 504 ; 

ecol., 439. 
sempervirens, Linn., infl., 588. 
sericea, Lindl., infl., 537. 
spp., infl., 549. 
spinosissima, Linn., infl., 537. 
Rosacez of B. N. Borneo, 72; of Shikotan, 
459-468, 442 ; infl., 586-538, 526, 541. 

Roses, mentioned, 19. 

Rotans, mentioned, 9, 17, 21, 34. 

Rottboellia glandulosa, Trin., 187 ; ecol., 

Nhe 
Rubber, mentioned, 19; --— plantations, 
mentioned, 13. 
Rubia grandis, Komar., 470 ; distrib., 505 ; 
ecol., 440. 
tatarica, Nym., var. grandis, Fr. 
Schmidt, 470. 
Rubiaceze of B. N. Borneo, 87-97; of 
Shikotan, 470, 443. 

Rubus, Zinn., infl., 537, 559. 
aculeatissimus, C. A. Mey., 460. 
deliciosus, Torr., infl., 537. 
fraxinifolius, Potr., 73; ecol., 35. 
fruticosus, Linn., infl., 557, 541. 
elomeratus, Blume, 72; ecol., 28. 
Idzeus, Linn., distrib., 504. 


—— var. aculeatissimus, Regel § Til., 
460; distrib., 504. 
var. nipponicus, /ocke, mentioned, 
461. 
var. strigosus, Miyabe, 460. 
Lowii, Stapf, ecol., 44. 
moluccanus, Linn., 72; ecol., 16. 
nipponicus, Focke, aff., 461. 
palmatus, Thunb., infl., 537. 
parviflorus, Nutt., 461. 
pheenicolasius, Mazim., aff, 461; infl., 
5387. 
odoratus, Zinn., infl., 537. 
roseefolius, Sm., ecol., 21, 22. 
sachalinensis, Léveillé, 460. 
sp., ecol., 41. 
strigosus, Michw., aff., 460. 
triphyllus, Thunb., mentioned, 461. 
Ruellia repens, Zinn., 119; ecol., 17. 


subsp. R. sachalinensis, Focke, 460. 


Rumex Acetosella, Linn., distrib., 507. 

a. vulgaris, Koch, 484. 

Rutaceze of B. N. Borneo, 62 ; of Shikotan, 
456, 443 ; infl., 558. 

Rynchospora, Vahl, indexed under Rhyn- 
chospora. 


Saccolabium kinabaluense, Rolfe *, 158; © 
ecol., 36. 
Sagina Linnei, Presl, 4656. 
saginoides, Dalla Torre, 455 ; distrib., 
444, 503. 
Sago palms, mentioned, 13. 
“Salan ” tree, mentioned, 9. 
Salicinez of Shikotan, 485, 443. 
Salix, Zinn., distrib., 443. 
Caprea, Linn., 485; distrib., 507; 
ecol., 440. 
opaca, Anderss., 485; distrib., 508 ; 
ecol., 441. 
Pieroti, Matsudaira, 485. 
Reinii, Franch. § Sav., 485; distrib., 
445 ftnote, 508; ecol., 441. 
stipularis, Sm., 485. 
Salomonia cantoniensis, Zouwr., 59; ecol., 
18, 27. 
Salsola Soda, Zinn., 488; distrib., 507 ; 
ecol., 439. 
Salt, made from Nipa palm, mentioned, 9. 
Sambucus javanica, Reinw., 87; ecol., 35. 
pubens, Michx., 470. 
racemosa, Linn., distrib., 505. 
—— var. pubens, Trautv. § Mey., 
470; distrib., 505. 
var. pubescens, Miq., 470. 
var. Steboldiana, Matsudaira, 470. 
Sanguinaria, Dul., infl., 535. 
Sanguisorba jesoensis, Sieb., 462. 
parviflora, Takeda *, 462. 
tenuifolia, Fisch., distrib., 504; ecol., 
440. 
a. alba, Trautv. § Mey., 462; 
distrib., 504. 
tenmfolia, Turez., 462. 
—— B. grandiflora, Maxim., 462. 
var. parviflora, Maxim., 462. 
Santalaceze of Shikotan, 484, 443. 
Sapindacese of B. N. Borneo, 65; men- 
tioned, 5. 
Sapium sebiferum, Rowxb., 136; ecol., 15. 


Saponaria calabrica, Guss., infl., 526. 
Saprosma _ borneensis, Wernham *, 95; 
ecol., 16. . 
indicum, Dalz., mentioned, 95. 
Sargassaceze of B. N. Borneo, 214. 
Sargassum polycystum, J. Ay., 214. 
Sasa nipponica, Makino, distrib., 510. 
var. depauperata, Takeda *, 498. 
paniculata, Makino § Shibata, 497; 
distrib., 510; ecol., 440. 
spp., ecol., 440. 
Saurauia ferox, Korth. 60; distrib., 3; 
ecol., 17, 
forma, ecol., 22. 
media, Korth., 60. 
Saussurea Riederi, Merd., 476; distrib., 
506. 
var. yezoensis, Maxim., 476. 
Savoy, its origin mentioned, 427. 
Saxifraga, Towrn., distrib., 448. 
bronchialis, Zinn., distrib., 504. 
var. cherlerioides, Engl., 464; 
distrib., 504 ; ecol., 440. 
bronchialis, Miyabe, 464. 
B. manor, Hook. & Arn., 464. 
var. pseudoburseriana, Fr,Schmidt, 
464, 
cherlerioides, D. Don, 464. 
cortusifolia, Steb.§ Zucc., 463 ; distrib., 
445 ftnote, 504. 
fusca, Maxim., 463; distrib., 446 
ftnote, 504. 
var. divaricata, Mranch. y Sav., 
mentioned, 463. 
reflexa, Hook. 463; distrib, 504; 
ecol., 440. 
sachalinensis, Fy. Schmidt, 463. 
virginiensis, Michx., var. yexoensis, 
Franch., 464. 
Saxifragacee of B. N. Borneo, 73; o1 
Shikotan, 4638, 442, 443. 
Sceevola pedunculata, Merril, var. mollis, 
Merrill, 100; distrib., 4; ecol., 31. 
Scenedesmus acutiformis, Schréder, 225, 
bijugatus, Kiitz., 225, 
obliquus, Avitz., 225. 
Scheuchzeriacexe of Shikotan, 492, 445. 
Schima brevifolia, Stapf, 60; ecol., 89, 40, 
41. 
Schismatoglottis caulescens, Redl., 171 ; 
ecol,, 34. 
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Schistocheila Wallisii, Jack § Steph., 210 
distrib., 4; ecol., 29. 

Schizeea malaccana, Baker, 206;  ecol., 
30. 

Schizandra, Michw., infl., 527. 

Schizoloma heterophyllum, J. Sm., 200; 
ecol., 18, 

Schizophyllum commune, Fries, 212. 
Schizostachyum Zollingeri, Stewd., 191 ; 
ecol., 17; 18, 20 (as Dendrocalamus). 

‘Schizothrix fuscescens, Kiitz., 236. 
hyalina, Aiitz., 236; ecol., 237, 240. 
rupicola, Filden, 236. 

Scheenus, Linn., 177, 179. 
apogon, Roem. & Schult., aff., 176; 

ecol., 45. 
apogon, C. B. Clarke, 177. 
arundinaceus, Forster, 180. 
comosus, C. B, Clarke, 180. 
Hornei, C. B. Clarke, 181. 
kinabaluensis, Stapf*, 176; ecol., 39, 


43. 
melanostachys, &. Br., 177; ecol., 30. 
sp., 177. 
Scirpus Clarkei, Stapf, 174, 176; ecol., 
43, 


fluitans, Zinn., ecol., 20. 
pakapakensis, Stayf*, 174 ; ecol., 39. 
subcapitatus, Thaw., aff., 174, 175. 

Scitaminees of B. N. Borneo (Ridley), 

162-164 ; ecol., 17. 

Scleria bancana, M%q., 182; ecol., 20. 
hebecarpa, Nees, 182 ; ecol., 15. 
hebecarpha (sphalm.)=prec. 
lithosperma, Sw., 182 ; ecol., 17. 
purpureo-vaginata, Boeck., 182; dis- 

trib., 4; ecol., 17. 

Scoparia dulcis, Zinn. 114; ecol., 15, 

ile) 

Scrophularia alata, 4. Gray, 481 ; distrib., 

507. 
Scrophulariacese of B, N. Borneo, 114. 
Scrophularinez: of Shikotan, 480-482, 442, 
443, 
Scutellaria galericulata, Linn., e. puberula, 
Regel, 482. 
—— f. hirta, Koidz., 482. 

var. scorditfolia, Miyabe, 482. 

scordiifolia, Fisch., distrib., 507. 

-—— yar. puberula, Takeda*, 482. 

—— f. puberula, Komar., 482. 
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Seutellaria scordiifolia var. pubescens, 
Miq., 482. 
—— f. pubescens, Komar., 482. 
var. jorta, Fr. Schmidt, 482. 
Scytonema coactile, Mont., 258. 
varium, Kiitz., 258. 
Scytonemacez of B. N. Borneo, 239, 
Sedges, ecol., 39, 40, 85, 400. 
Sedum kamtschaticum, Fisch., 465; dis- 
trib., 504; ecol., 440. 
Rhodiola, DC., distrib., 504. 
a, vulgare, Maaim., 464; ecol., 
440. 
Selaginella alopecuroides, Baker, 207 ; ecol., 
18. 
helvetica, Link, 499; distrib., 510; 
ecol., 440. 
pentagona, Spring, 207; ecol., 18, 
23, 
plumosa, Baker, 207 ; ecol., 29. 
proniflora, Baker, 207 ; ecol., 20. 
spp., 208; ecol., 32. 
Wallichii, Spring, 207 ; ecol., 18. 
Willdenowii, Baker, 207; ecol., 32, 
62. 
Selaginellaceze of B. N. Borneo, 207 ; of 
Shikotan, 499, 443. 
Semecarpus Bunburyana, 
ecol., 28. 
magnifica, A. Schum., 67. 
Senecio, Zinn., distrib., 443. 
cacalitfolius, Schultz Bip., 475. 
davuricus, Schultz Bip., var. 
schatica, Maxim., 475. 
maritimus, Koidz., 474. 


Gibbs*, 67; 


kamt- 


waritimus, Zinn. f., mentioned, 474. 
nemorensis, Linn., 475; distrib., 506. 
palmatus, Padl., 475; distrib., 506; 
ecol., 440. 
Pseudo-Arnica, Zess., 474; distrib., 
506; ecol., 439. 
sagittatus, Schultz Bip., 475. 
vulgaris, Linn., 474; distrib., 506. 
Seseli Libanotis, Koch, distrib., 505 ; men- 
tioned, 468. 
var. kurilensis, Takeda *, 467 ; 
distrib., 505, 
Setaria palmifolia, Stapf*, 186; ecol., 
15. 
Shikotan, its Flora (Takeda), 485-510, 
Sida rhombifolia, Linn., 60; ecol., 15. 
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Sigmatochilus, Rolfe *, 155. 
kinabaluensis, Rolfe*, 155;  ecol., 
39. 
Silene pendula, Zinn., infl., 526, 547. 
repens, Patr., distrib., 444, 503. 
var. latifolia, Turez., 453; dis- 
trib., 503; ecol., 440. 
Sileneee, infl., 546. 
Simarubacez of B. N. Borneo, 65. 
Sirt utan, 127. 
Smilax leucophylla, Blume, 166; ecol., 
18. 
Smith, Miss A. L., Fungi of B. N. Borneo, 
210-2138. 
Smithia conferta, Sm., 68; ecol., 20. 
Solanacere of B. N. Borneo, 113; of Shiko- 
tan, 480, 448; infl., 548; mentioned, 
517. 
Solanum Dulcamara, Linn., distrib., 507. 
var. macrocarpum, Maxim., 480; 
distrib., 507. 
parasiticum, Blume, 1138. 
torvum, Sw., 113; ecol., 15. 
verbascifolium, Zznn., 113; ecol., 15. 
Wendlandii, Hook. fil., ecol., 28. 
Solidago Virgaurea, Linn., 472; distrib., 
505. 
Solitary axillary flowers, their origin, 548- 
554, 561. 
Solitary terminal flower, in relation to the 


evolution of the inflorescence, 6521; 
definition of the term, 525. 
Sonchus arvensis, Linn. var. wliginosus, 


Trauty., 476. 
uliginosus, Bieb., 476; distrib., 506. 
Sonerila crassiuscula, Stapf, 783; ecol., 
37, 
maculata, Roxb., var. glabrata, Stapf, 
79; ecol., 23. 
picta, Griff., aff., 78. 
pulchella, Stapf, 78; ecol., 35. 
tenuitolia, Blume, 78; ecol., 30. 
Sophora tomentosa, Linn., 71; ecol., 53. 
Sorbaria sorbifolia, A. Br., distrib., 503. 
var. stellipila, Mazim., 460; dis- 
trib., 503. 
Sorbus Awcuparia, Linn., var. japonica, 
Maxim., 463. 
commixta, H dl., 463; distrib., 504; 
ecol., 440. 


Japonica, Kuehne, 463. 


— 


ee 


Sorbus 
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sambucifolia, 
distrib., 504. 


M. Roem., 468 ; 


Sorghum serratum, Stapf *, 188; ecol., 20, 


53. 


Spartium, Zinn., mentioned, 320. 


thebaicum, Delile, 257. 


Spathoglottis aurea, Zindi., 153; ecol., 


28, 
gracilis, Rolfe, 153; ecol., 80, 32. 
Spheerococcaceie of B. N. Borneo, 213. 
Spheromuriscus 
174. 
Spherothalamus, Hook. f., mentioned, 57. 
insignis, Hook. f., 57; distrib., 3; 
ecol., 16. 
Sphagnum gedeanum, Doz. § Molk., 208; 
ecol., 36, 39. 
spp-, ecol., 218, 229, 235, 237, 289, 
240, 441, 465. 


microcephalus, Camus, 


_Spirea, Linn., distrib., 443. 


betulifolia, Pall., 460; distrib., 505 ; 
ecol., 441. 

a. typica, C. K. Schneid., 400. 

camtschautica, Pall., 460. 

confusa, Regel & Koern., var. sericea, 
Regel, 460. 

media, 2. 
ecol., 441. 

var, sericea, Maaim., 460; dis- 

trib., 503. 

salicifolia, Zinnz., 460; distrib., 508 ; 
ecol., 441. 

sericea, Turcz., 460. 

Spiranthes australis, Lind/., 487 ; distrib., 
508. 

Spirogyra, Link, spp., 218; mentioned, 
216. 

Spirulina subtilissima, Avtz., 235. 

Sponge beds, mentioned, 6. 

Stachyphrynium Griffithii, A. Schum., 164 ; 
ecol., 17, 

Stachys aspera, Micha., distrib., 507. 

8. baicalensis, Maxim., 482 ; dis- 

trib., 507. 

Stapf, O., Flora of B. N. Borneo :—Gra- 
minaces, 185-191; Lentibulariacez, 
115; Taxacew, 191. 

and Miss M. L. Green, Melastomaceze 

of B. N. Borneo, 78-81. 

and W. B. Turrill, Cyperaces of 

B. N. Borneo, 173-186. 


Schnudt, distrib., 503 ; 


Staurastcum apiculatum, Bréb., 224. 
dejectum, Bréb., 224. 
pseudotetracerum, W. 5 G. S. West, 

224, 
punctulatum, Bréb., 224. 

Staurogyne, Waill., mentioned, 121. 
axillaris, S. Moore *, 118; ecol., 29. 
lanceolata, O. Kuntze, mentioned, 118. 

Stellaria, Zinn., distrib., 448. 
boreahs, Bieb., var. corollina 

sachalinensis, Regel, 454. 

var. corollina, Maxim.,, 454. 

humifusa, 2ottb., 508. 

a. oblongifolia, Fenzl, 454; dis- 

trib., 503. 
longifolia, Muehl., 454; distrib., 508. 
media, Cyr., 454; distrib., 503. 
pilosula, Franch., 464. 
ruscifolia, Welld., 454; distrib., 503. 
sachalinensis, Takeda, 454; distrib., 
445 ftnote, 503 ; ecol., 440. 
yexoensis, Maxim., 454. 
Sterculia campanulata, Wall., 61; ecol., 
52, 54. 
foetida, Linn., 61; ecol., 53. 
translucens, Stapf, 61; ecol., 32, 365. 

Sterculiacese of B. N. Borneo, 61. 

Stereum elegans, Fives, 211; ecol., 14. 
lobatum, J7ves, 211. 

Stigonema minutum, Hass., 258. 
ocellatum, Thwr., 238. 
panniforme, Airchen., 289 ; ecol., 234, 

237. 
Stigonemacee of B. N. Borneo, 239. 
Stranveesia integrifolia, Stapf, 73; ecol., 
39, 41. 
Strobilanthes Galeopsis, Stapf, 120; ecol., 
35. 


linabaluensis, Stapf, 120; ecol., 35; 


lusus 


distrib., 8. 
Stypandra elata, Zed. ?, 166. 
Styphelia lancifolia, Gibbs *, 107; ecol., 
12. 
Learmonthiana, 
37, 41, 42, 43. 
malayica, Drude, 107; ecol., 30. 
suaveolens, Koord., 107; ecol., 37, 41, 
42, 43. 
Styracewe of B. N. Borneo, 109. 
Surirella apiculata, W. Sm., 280. 
linearis, W. Sm., 200. 


Gibbs *, 105; ecol., 
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Surirella ovalis, Bréb., 250. 

var. submamillata, West, 280. 
robusta, Hhrenb., 230. 

var. splendida, Van Heurck, 


231. 
spiralis, Avitz., 231. 

Sutton, A. W., Results of Crossing a Wild 
Pea from Palestine with Commercial 
Types, 427-434. 

Sweet William, infl., 546. 

Swertia tetrapetala, Pall., 480; distrib., 
445 ttnote, 507 ; ecol., 439. 

Symplocarpus foetidus, Nutt., 492 ; distrib., 
509. 

Symplocastrum cuspidatum, Forti, 236, 

Symplocos buxifolia, Stapf, ecol., 44, 47. 

deflexa, Stapf, 109; ecol., 39. 

oblongifolia, Rolfe, 109; distrib., 4; 
ecol., 13, 54. 

zizyphoides, Stapf, 109 ; ecol., 39. 

Synechococcus eruginosus, Wdg., 232. 

Synedrella nodiflora, Gaertn., 99; ecol., 15. 

Syringa amurensis, Jaupr., distrib., 507. 

var. japonica, Franch. §& Sav., 

479; distrib., 445 ftnote, 507. 
japonica, Decne., 479. 
Syzygium Cumingianum, Gibbs *, 76 ; ecol., 
23. 
zeylanicum, DC., 76; ecol., 20. 


Taberneemontana (sphaln. “ Ervatamia ’’) 
orientalis, 2. Br., 110; ecol. 16. 

Tacca palmata, Blume, 165. 

Taccaceze of B. N. Borneo, 165. 

Teenitis blechnoides, Sw., 202. 

Takeda, H., Flora of the Island of Shiko- 
tan, 455-510. 

Tandale-Cottt, Rheede, 241. 

Tapang tree, ecol., 21. 

Tapeinidium pinnatum, C. Christ., 200; 
ecol., 29. 

Taraxacum mongolicum, Handel-Mazzetti, 
476; distrib., 506. 

Tarenna Gibbsie, Wernham*, 93; ecol., 
34, 35. 

Taxacex of B. N. Borneo, 191; ecol., 41; 
of Shikotan, 486, 443. 

Taxus baccata, Linn., subsp. 7’. cuspidata, 

Pilg., 486. 
cuspidata, Steb. § Zuce., 486; distrib., 
445 ftnote, 508. 


Terminal flower, see solitary terminal 

flower. 

Ternstreemia Lowii, Stapf, 59;  ecol., 

Al. 

Ternstroemiacex of Shikotan, 455, 443, 

Tetmemorus granulatus, Ra/fs, 221. 

Tetraédron minimum, Hansg., 226. 

Tetrastigma papillosum, Planch., 64; ecol., 

21. 

Thalictrum akanense, Huth, 448. 
aquilegifolium, Linn., aff., 449. 
minus, Zinn., distrib., 502. 

var. nanum, Lecoy., 449; distrib., 

502. 

var., 448. 
sachalinense, Lecoy., 448; distrib., 

502. 

Thelephoracee of B. N. Borneo, 211. 

Themeda gigantea, Hack., ecol., 14, 17. 

subsp. T. arundinacea, Hack., 

188. 

subsp. T. caudata, Hack., 188. 

subsp. T. intermedia, var. dubia, 

HHack., 188. 
Thermopsis chinensis, Benth., mentioned, 
457. 
fabacea, DC., 457; distrib., 503; ecol., 
439, 
Thesium repens, Ledeb., 484; distrib., 444, 
507. 
Thladiantha cordifolia, Cogn., 82; ecol., 
15. 
Thunbergia fragrans, Rowd., 118; ecol.,. 
15. 

Thymelxeacez of B. N. Borneo, 132. 

Tieghem, P. F. L. van, see Van Tiegheim, 

liliaceze of B. N. Borneo, 62. 

Tilingia ajanensis, Regel, 468. 

Tobacco, mentioned, 9, 19, 24, 111. 

Tofieldia nutans, Willd., 490; distrib., 

508 ; ecol., 440. 

Tolypothrix Setchellii, Collins, 238. 

Torenia lamponga, Mig., 114. 

Trachymene saniculefolia, Stapf, 85. 

Trema amboinensis, Blume, 136; ecol., 12, 

15. 

Trentepohlia, Mart., spp., 217. 

Trichoglottis calcarata, Ridl., aff., 158. 
kinabaluensis, Rolfe *, 157 ; ecol., 

29. 
quadricornuta, Kurz, aff., 158. 
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Trichomanes Bauerianum, Lndi., ecol., 36. 
digitatum, Svw., 196; ecol., 39. 
javanicum, Blume, 196. 
maximum, Blume, 196; ecol., 32 

200. 
nitidulum, van den Bosch, 195. 
pallidum, Blame, 196 ; ecol., 36. 
proliferum, Blume, 195. 
rigidum, Sw., 196 ; ecol., 30. 
Trichoscypha ilindsii, Sace., 210; ecol., 
Wie 
insititia, Sace., 210. 
tricholoma, Sace., 211; ecol., 17. 
Trientalis europea, Linn., distrib., 507. 
var. arctica, Ledeb., 479 ; distrib., 
507 ; ecol., 440. 
Trifolium Lupinaster, Linn., 458; distrib., 
503. 
repens, Linn., 458; distrib., 503. 
. Triglochin maritimum, Linn., 492 ; distrib., 
509; ecol., 439. 
Trisetum _ flayescens, 
509. 
yar. purpurascens, Arcang., 496 ; 
distrib., 509. 
Triumfetta suffruticosa, Blume, 62; ecol., 
21. 

Trollius, Linn., infl., 531, 559. 
europeus, Linn., infl., 531. 

Turbinaria conoides, Kiitz., var. evesicu- 

losa, EZ. 8, Barton, 214. 
Turvill, W. B., Centrolepidaceze ol Ba: 
Borneo, 172; sez Stapf, O. 


? 


Beauwv.,  distrib., 


Udotea orientalis, A. § E. S. Gepp, 215; 
ecol., 55. 
Udoteacex of B. N. Borneo, 216. 
Ulmaria kamtschatica, Matsumura, 460. 
Ulothrix ineequalis, Kiitz., 217. 
subtilis, Kiitz., 217. 
var. variabilis, Kirchen., 217. 
Ulvacex of B. N. Borneo, 215. 
Umbelliferse of -B. N. Borneo, 85; of 
Shikotan, 467-469, 442, 443. 
Urena lobata, Linn., 61; ecol., 15. 
Urophyllum lineatum, Stapf, 92; ecol., 
31. 
nigricans, Wernham *, 92; ecol., 35. 
potatorum, King, aff., 93. 
streptopodium, Waill., 92 ; ecol., 28. 


Urtiea dioica, Linn., var. platyphylla, 
Wedd., 484. 
platyphylla, Wedd. 484; distrib., 
507 ; ecol., 441. 
Urticaces of B. N. Borneo, 138-146; of 
Shikotan, 484, 443. 
Urvilleana, Gaud., 180. 
Ustilago, pest of Phalaris arundinacea, 
Tinn., 495. 

Utricularia bifida, Zinn., 115 ; ecol., 138. 
calliphysa, Stapf*, 115; ecol., 18, 22. 
lateriflora, R. Br., aff., mentioned, 

115. 

Uvaria crinita, Desv., 68. 

purpurea, Blume, 57 ; ecol., 54. 


Vacciniacese of Shikotan, 477, 443. 
Vaccinium, Linn., distrib., 443. 
bancanum, Miq., 101; ecol., 22. 
buxifolium, Hook. f., 101; ecol., 37, 
Al. 
cordifolium, Stapf, 101; ecol., 38, 
4], 
coriaceum, Hook. f., 101; ecol., 38. 
Oxycoccus, Linn., 477. 
prestans, Lamb., 477 ; distrib., 506 
ecol., 441. 
uliginosum, Linn., 477; distrib., 506. 
Vitis-idea, Linn., 477; distrib., 506; 
ecol., 440. 
Valerineze of Shikotan, 471. 
Vanda celebica, Rolfe, aff., 158. 
Gibbsie, Rolfe *, 158; ecol., 28. 
tricolor, Lind1., aff., 158. 
Vandellia crustacea, Benth., 114; ecol., 13. 
pedunculata, Benth., 114. 
scabra, Benth., 114; ecol., 13. 
Vanheurckia rhomboides, Sréb., var. 
saxonica, W. § G.S. West, 228. 
Van Tieghem, P. F. L., his views on in- 
florescences, 514. 
Veratrum album, Linn., 490; distrib., 
508; ecol., 441. 
Verbenacer of B. N. Borneo, 122. 
Vernonia arborea, Buch.-Ham., 97 ; ecol., 
20. 
cinerea, Less., ecol., 15. 
Veronica Schmidtiana, Regel, distrib., 507. 
a. typica, Makino, 481. 
Schmidtiana, Regel, 481. 


Ins, Ney aiscrib., , 505. 
var. Sargenti, 
rib., 505. 
— Opulus, auct. plur. ete., 470. 
a He Bone: 470. 


Rear ee Mani am, 458 ; 
- distrib., DOS 
sativa, a infl., 556. 
centia, Gaud., ints 179. 
Parieitolia,. Gaui., 179, 
falcata, Stapf, 179. 
latifolia, Kunth, 179. 
Maingayi, Stapf, 179. 
 malesiaca, Stapf *, 
ie 40. ; 
samoensis, Stapf, aff., 178, 179. 
scirpoidea, Boeck., 179, 
Viola, Tourn., distrib., 443. 
kamtschatica, Ging., 458. 
Patrinii, DC, var. chinensis, Ging., 
453 ; distrib., 502. 
Selkirkii, Pursh, 453; distrib., 502. 
sylvestris, Avt., distrib., 502. 
a. typica, Maxim., 453, 
Violariewe of Shikotan, 4538, 443. 
Vitex pubescens, Vahl, 123; bark used 
for dyeing rotans, 123; onl 22. 
Vitis Coignetiz, Pulliat, 466 ; 
503. 
Vittaria lineata, Sm., 202. 
pusilla, Blume, 202. 


178; ecol., 39, 


distrib., 


‘i Waringin, 137. 


Takeda, 470; 


| Wax, mentioned, 9. ‘eld 
Wellia-tandale- Cott ibaa 241, te Res 

Welwitschia mirabilis, 
tioned, 523 ftnote.- : 

Wendin paniculata, DC., 88; 3 ecol., 
23. 

Wernham, H. F., Myrsinaces of B. N. 
Borneo, 107-109 ; Rubiaceze of B. N. 
Borneo, 87-97. 


West, W., Freshwater Alge of B. N. 


Borneo, 216-240. 

Wielandiella, Nath., cone, 523. 

Wikstroemia Tadlews) Gamble, Geis ; ecol., 
12. : 

viridiflora, Meissn., mentioned, 12. 

Williamsonia, Carruth., cone, 523. 

Woodsia polystichoides, at., 

510. : 

a, nudiuscula, Hook., 500. — 

Wormia excelsa, Jack, 56; ecol., 14. s 

suffruticosa, Griff., 56; ecol., 12, 17. 


distrib., 


Xylariacex of B. N. Borneo, 211. 

Xyridacew of B. N. Borneo, 167. 

Xyris anceps, Lam., 167 ; ecol., 13. 
pauciflora, Willd., 167 ; ecol., 20; 22. 


Zamia, Linn., cone, 522. 

Zingeriberacez sp., ecol., 17, . 

Zostera pacifica, S, Wats., 492; distrib., 
509 ; ecol., 439, oe 

Zygnema spp., mentioned, 216, 218, 

Zygogynum, Baill., infl., 527. 

Zygolepis rufescens, Turez., 66. 
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